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When it comes to protecting valuable data, only Kingston’s rugged _ ventilation system for cooling today’s high-performance drives. 
storage devices have shown they can brave the elements. Used in computer rooms, workstations, and network servers, they 
Though they were designed to perform in the most demanding support more SCSI connections and have more options than any 
commercial environments, they’re also tough enough to sur- other storage subsystem on the market. If that doesn’t impress 
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Data Silo® enclosures and Data Express” removables are con- or your nearest dealer for more information. Because in the 
structed of rugged steel with a carefully designed and tested world of storage systems, only the strong survive. 


kingston 
Call (800) 435-3973 or find us at http://www-kingston.com 


Kingzon Technology Corporation, 17600 Newhope Stee, Founrain Valley, CA 92708 USA. (714) 438-1850, Fe (714) 438-1847 
‘© 1995 Kingston Technology Corporation. Kingston Technology is a registered trademark of Kingston Technology Corporation. All rights reserved, 
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“Now | can do 
something | 
couldn't do before. 
Be in two 
places at once. 


- Henry Sandbank, 
N.Y. director 


New York 


Designed with Silicon Graphics.’ Sprint Drums lets with partners from my desktop, even when there's 

Henry Sandbank work on projects with editors, artists an entire country between us.” 

and animators no matter how far apart they may be. Which, as Sandbank discovered, is a good 
“Sprint Drums allows digital images to cross thing when you have to be in two places, and there's 

the country in a Flash,” says Sandbank. “So | can only one of you to go around. 

work Frame by frame in real time, access the Contact us at 1-800-931-3132 or 

Internet with T-1 connectivity and videoconference http://www.sprint.com/drums. 


San Francisco 


Seon Grophics ond th Sikcon Groptics logo ore reise estan f Sion Graphics Ine indy a keemicot Stcon Graphics fas 
All trademarks are property oftheir respective owners. ©1995 Sprint Communications Company LP 
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With ULTRATRAK’ You 


Can Have A 


e@ ; @ 
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And Watch 
Your Favorite 
Characters 
Dance. 


The ACADEMY AWARD® winning Polhemus technology* used in 
ULTRATRAK and ULTRATRAK 120, make these the ultimate motion 
capture systems—providing real-time data, updated at up to 120 times/sec., 
over a wide range, from a virtually unlimited number of receivers. 

ULTRATRAK is a complete motion tracking system. The single chassis 
contains a 486 controller, Ethernet or SCSI interface, and all electronics 
for up to 16 receivers (multiple systems may be networked to provide as 
many receivers as you need). The included keyboard and monitor allow 
total control with the easy to use GUI. 

Best of all, the ULTRATRAK system includes the LONG RANGER, 
our ingeniously designed transmitter housed in a lightweight acrylic ball. 
LONG RANGER provides you with an incredibly large working area— 
over 908 sq. ft. So you only need one transmitter to track all of those 
receivers. Combined with Polhemus’ integrated design, this results in less 
clutter in your studio and more space to perform. And with Polhemus’ 
patented electromagnetic technology, you never have to worry about 
line-of-sight problems. 

So join the party! Call 1-800-357-4777 today for all the details on these 
revolutionary long range tracking systems. 


co 


§ : 


POLHEMUS 


First in the third dimension™ 


One Hercules Drive, P.O. Box 560, Colchester, VT 05446 
Voice: (802) 655-3159 FAX: (802) 655-1439 


*Polhemus received the 1994 TECHNICAL ACHIEVEMENT AWARD for the Polhemus 3 Space® Digitizing System, from the Academy of Motion Picture Arts and Sciences. 
ACADEMY AWARD? is the registered trademark and service mark of the Academy of Motion Picture Arts and Sciences. 
‘The MOXY character name and likeness are Trade Marks and Service Marks of the Cartoon Network,Inc. ©1995 The Cartoon Network, Alll Rights Reserved 
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Our Competition? 


We think they make a tasty snack. 


Introducing the Shark Driver. 

The only CD-ROM driver available 

to run the six-disc CD-ROM mini- 
changer in the Silicon Graphics 
environment. 

Peripheral Solutions developed the 
fiercely efficient Shark Driver 
specifically to enable Silicon Graphics 
users to experience the speed and 
convenience of Pioneer's DRM-624X, 
the dramatically fast CD-ROM mini- 
changer which provides instant 
on-line access to as many as six 
CD-ROM discs. 


We offer sales, service, repair, and 
technical support that has earned us 
a reputation for excellence within 
the SGI marketplace. 

In addition to in-house testing of all 
products, we also work with the 
Silicon Graphics Gold Lab Team to 
make certain our solutions are 
completely compatible with your 
workstation. 

Basically, when it comes to serving 
the needs of the Silicon Graphics 
user, our competition looks a lot like 
shark bait. Call today and find out why. 


PERIPHERAL ee 
SOLUTIONS 


Peripheral Solutions is committed 
to providing innovative 
mass storage, CD-ROM, and 
optical solutions for the Silicon 
Graphics environment. 


BOOTABLE! 


1-800-ALL-DISK 
408-425-8280 


Peripheral Solutions 

108 DuBois Street, Santa Cruz, CA 95060 
FAX: 408-425-5792 

E-Mail psi_eng@netcom.com 
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THE MAGAZINE OF VISUAL COMPUTING 


OW THE COVER: Michael Wills, manager of technical 
marketing for corporate communications at Silicon 
Graphics, created this image using software from 
Alias/ Wavefront and Softimage. Michael has twelve 
years experience in computer graphics, including six 
years as an animator at San Francisco Production 
Group and Vertigo Technologies. In addition to grac- 
ing the cover of this issue, Michael’s image serves as 
a captivating screen-saver for the machines installed 
in Silicon Graphics Corporate Briefing Center in 
Mountain View, California. 


DEPARTMENTS 


Our winter image gallery features a compelling tour of images from Silicon 
Graphics’ own Corporate Briefing Center. 
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The Inevitable Engine: The Evolution of Visual Computing 

The first in an ongoing series that will explore visual computing, this article explores 
the genesis of the computer-and the breakthrough technology that made visual 


computing possible. by Douglas Cruickshank 
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The Chairman of the Board and CEO of Silicon Graphics reflects on the com- 


pany’s past, present, and future. by Douglas Cruickshank 
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Introducing Silicon Graphics’ stunning new products: 
Onyx Infinite Reality, Indigo? Solid IMPACT, and MIPS R5000. 
by Shalini Chatterjee 
| HTERHET CAFES 40 
The latest trend in coffeehouses gives new meaning to getting wired. 


by Ken Seigmann 
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Seeing the Possibilities: Using Visual Computing for Competitive Advantage 

The second installment in our series highlights specific market advantages visu- 
al computing brings to companies, large and small. by Douglas Cruickshank 
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Silicon Graphics offers media-rich narratives in a new Web magazine about peo- 
ple and technologies making history in the visual revolution. by Anita Schiller 
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Break the Backup Barrier. 


Revolutionary Tape Backup at Four Times the Speed 
of Conventional Technology. RAPID-Tape Arrays. 


10MB/sec! 36GB/hour! If your window 
of opportunity to backup your critical 
data is narrow, perform your backup 
with the fastest fault-tolerant solution 
available. RAPID-Tape arrays from 
ANDATACO incorporate industry 
standard 4mm, 8mm and Digital Linear 
Tape (DLT) tape drives and advanced 
Redundant Array of Parallel 
Independent 
Device (RAPID) 
technology, so 
data manage- 
ment is made 
simple. RAPID- 
Tape’s resilient design allows 

your backups and restores to continue 
even when a tape drive needs service or 
a tape cartridge requires replacement. 
Experience the exhilaration of up to four 
times the capacity and data transfer rate 
of a single tape drive. RAPID-Tape, the 
fast and reliable backup solution that 


breaks all backup barriers. 


800-334-9191 ‘@ 
Sales and Product Information 


@ Compatible with all major operating systems 
and backup software utilities 


@ Appears to your system as a conventional 
tape drive. No device drivers required 


@ 1.1TB of unattended backup with RAPID 
Stacker systems 


© 160GB capacity with an array of 
RAPID-Tape DLT drives 


@ Striping and parity to rapidly 
store and protect your data 


© Simplify your disaster recovery 
and provide critical data security 


@ Mirroring allows for up to five copies 
simultaneously 


@ Hot-swappable user replaceable tape cn 


canisters and power supplies 


© On-site installation, maintenance and 
dedicated 800 telephone support available 


Shop Electronically AN ) A] A(0 
World-Wide Web URL: 


http://www.andataco.com OUR REPUTATION IS ON LINE 


10140 Mesa Rim Road, San Diego, California 92121 Tel: 619-453-9191 Fax: 619-453-9294 E-mail: inquire@andataco.com 
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Using PUSH technology 
for Virtual Prototyping <a | 


_ Fakespace — 
SSS The world’s leading supplier 
of Real Tools for Virtual Worlds 


When scientists and engineers use The PUSH™ Fakespace Product Family 


Virtual Reality for analysis and design, Desktop Display System and Services 


they use Fakespace® When the fast ¢ New desktop structure with Hands-free and hands-on 
high resolution, stereoscopic displays, jitter-free tracking, 
display and glove systems for interac- 
tion with virtual environments 


growing VR entertainment industry 
wants a high quality experience at ; J ‘ 
© Unique tracking with full 

color, immersive viewing, and Design, engineering, and 
Whatever your virtual reality require- six degrees of freedom control manufacturing consulting 
services 


low cost, they use Fakespace. 


ments, Fakespace has hardware and * Intuitive and natural, 
software tools to meet your needs. human-computer interface for Custom hardware and soft- 
improved use of 3D databases ware applications 


¢ VLIB™software drivers are GL Growing list of satisfied clients 


= compatible, and easy to use 
Fakespace 


Push, VLIB, and Real Tools for Virtual Worlds are trademarks and Fakespace is a registered trademark 
of Fakespace, Inc. GL is a trademark of Silicon Graphics, Inc. Images courtesy of Deneb Robotics and 
415-688-1940 * Fax 415-688-1949 Army Research Institute and the University of Central Florida's Institute for Simulation and Training. 


CIRCLE READER SERVICE CARD NUMBER 7 


PBs. 


WIE Tease 
THE MAGAZINE OF DISUAL COMPUTING 


ERECUTIDE EDITOR Carl Furry 
ASSOCIATE EDITOR David E. DiNucci 
Jim Grasham 
Allison Pittman 


Crispin Littlehales 
(International) Mark Compton 


DEPARTHEHT EDITORS ‘Tom Davis 
Ken Siegmann 
Wendy Maurer 
Kenneth Orville 


COPY EDITORS Mary-Mia Meneely 
Cristal Guderjahn 
Eileen Tinney 


TANTS Douglas Cruickshank 
Wendy Govier 


DESIGH & PRODUCTION Casey Mallough 
COLOR SEPARATIONS ~PREPSAT 
PRINTING Brown Printing Co. 


EDITORIAL 
Silicon Graphics, Inc. 

2011 N. Shoreline Blvd. Mail Stop 415 
Mountain View, CA 94039 
David E, DiNucci 
(415) 933-2079, Fax:(415) 960-1737 


CIRCULATION 
Silicon Graphics, Inc. 
2011 N . Shoreline Blvd. Mail Stop 415 
Mountain View, CA 94039 
Fax: (415) 960- 1737 
e-mail: universe@csd.sgi.com 
WWW: hetp://www.sgi.com/Technology/ 
Publications/iris_universe.heml 


ADVERTISING 
Southern California 
Patrick Jagendorf, 10231 Slater Avenue, Suite 211, 
Fountain Valley, CA 92708 
(714) 962-1575 Fax: (714) 968-3851 
Northern California 
Rudy Wagner, 5915 Hollis Street, Emeryville, CA 94608 
(510) 653-2122 Fax: (510) 653-8464 
Mountain 
Cynthia Hoffstaetter, 837 Arbor Avenue, 
Fort Collins, CO 80526 
(970) 223-3911 Fax: (970) 223-3991 
Northwest 
Jim Olsen, 2094 S.E. Gerhard Drive, Hillsboro, OR 97123 
(503) 640-2011 Fax: (503) 640-3130 
Southwest 
Roger Buckley, 329 Oaks Trail, Garland, TX 75043 
(214) 226-0691 Fax: (214) 226-0695 
Midwest 
Charles F Minor, RO. Box 207, Algonquin, IL 60102 
(708) 854-1666 Fax: (708) 854-1672 
East Coast 
Charles E. Lynch, 61 Adams Street, Braintree, MA 02184 
(617) 848-9306 Fax: (617) 848-2063 


(SSH 1061-6608 


EDITORIAL CO 


Disappearing Act 


dd as it may sound coming from a company like Silicon 

Graphics, one of our goals has always been to make comput- 

ers disappear. In other words, to make their use so easy, their 
functioning so quick and transparent, that the users all but forget 
they're working at computers. We haven't entirely succeeded yet, 
but we will—perhaps sooner than many suspect. 

Technology that we were merely dreaming about a few years 
ago is now part of our product line (at a far lower cost than we once 
thought possible). And the astonishing popularity of the World Wide 
Web has underscored the power and significance of visual computing. 
Indeed, the very words “visual computing” seem to be cropping up 
everywhere these days. 

This issue reflects the fact that visual computing, visual com- 
puting networks and other new information technologies have 
become a permanent fixture in the lives of people almost everywhere. 
Those who are relatively new to visual computing, as well as some 
of the veterans, will enjoy reading The Inevitable Engine and Seeing 
the Possibilities of Working Visually. 

These two articles kick off a new series that we'll be running 
over the next several issues. Elsewhere, in a wide-ranging interview, 
Ed McCracken, CEO of Silicon Graphics, talks about the Web, his 
mentors, and even his reading habits among other things. Also, 
Internet Cafes covers the new trend that is making technology a cen- 
tral part of out-of-the-home socializing. And i on Visual Computing: 
Documenting a Revolution discusses the exciting new Web maga- 
zine that is already a paragon of on-line richness, vitality, and infor- 
mational elegance. 

As computing technology increases in sophistication, power, 
and ease-of-use, it is, in a sense, disappearing and, as demonstrat- 
ed in this issue, people and ideas are taking center stage. Go ahead, 
call us odd, but that’s the way we've always thought it should be. 
Haven't you? 


Carl Furry, Executive Editor, IRIS Universe 


IRISUniverse: TheMagazine of Visual Computing: is published quarterly by SiliconGraphics,Inc. and is dedicated exclu- 
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Boulevard, Mail Stop 415, Mountain View, CA 94039-7311. Letersto the IRIS Universe or its editors become the prop- 
erty ofthe magazine and are assumed to be intended for 
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WPA. 


Now you can produce videos of 3) 
animations, (AD/CAM drawings and molecular models, 
Not to mention your cousins wedding, 


Okay, so you probably won't be doing wedding videos on presentations combining video, audio and text with animation 
your Silicon Graphics° workstation. But whether you're a and graphics. Media Suite Pro for the Indigo® family. It's just 
games developer, design engineer or rocket scientist, Avid's what you'd expect from the leader in digital video 
Media Suite” Pro gives you the power to create memorable solutions. To find out more, call (800) 949-AVID. 
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Rorke Data/Introl’s SCSI-FLEX™ Software Drivers allow for easy integration of Silicon Graphics™ workstations 
with today’s high performance SCSI Erasable-Optical (magneto-optical), drives and jukeboy 

offers custom written device drivers by in-house engineers that are easy to install. The file system on the 
optical disks is fully IRIX™ and NFS compatible. Since we author IRIX driver software, we actually 
understand both the large storage devices and the small details needed to run them. 


SCSI-FLEX EO” (for stand-alone magneto-optical drives) 
© Point-and-click GUI interface for easy operation 
© Can be used by non-root users 
© Optical drive appears as a hard drive to users 


SCSI-FLEX JB™ (for magneto-optical jukeboxes) 
* Provides direct, transparent access to all of the available 
optical disks 
© Optical disks appear as additional hard drives 
¢ Specialized scheduling algorithms ensure optimum performance from the jukebox 


1-800-328-8147, Rorke Data, Inc., 9700 W. 76th St., Eden Prairie, MN 55344, 612-829-0300, Fax 612-829-0988 
WEB SITE http://www.rorke.com 
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“All trademarks are property of their respective holders. 


RORKE DATA HAS ACQUIRED INTROL CORPORATION 
DEVELOPERS OF IRIX, SUN\OS, & SOLARIS DRIVER SOFTWARE FOR STANDALONE MO DRIVES AND AUTO-CHANGERS 


From the 
Silicon 
Graphics 
Corporate 
Briefing 
Center 


Located in the heart of the Silicon 
Graphics campus in Mountain 
View, Calif., the Corporate Briefing 
Center is a magnet for visionaries 
and technology seekers. The Center 
showcases the latest Silicon Graphics 
hardware and software, as well as 
software, from partners and other 
vendors, that runs on Silicon 
Graphics platforms. 

Last year over 15,000 people 
toured the Center including a 
diverse list of celebrities interested 
in visual computing, from Michael 
Jackson and The Grateful Dead to 
President Clinton and the Sultan of 
Brunei. 

IRIS Universe takes you inside 
the Center with this sampling of 
images that are part of a typical tour. 
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This is the default standor 


1) Eric Jue of Silicon Graphs used Alias software to create this logo for the Business 
Development/Corporate Briefing Center home page. 

2) The Silicon Graphics Corporate Briefing Center at corporate headquarters 
in Mountain View, Calif, 

3) This still, from the annual DevForum ‘95 film festival, was created with 
Wavefront software on an Indigo? workstation for design and on an Onyx for 
compositing, Rick McKee of Silicon Graphics served as technicallart director 
on the project with animation by Gizmo Gypsies. 

4) Michael Wills used Wavefront and Softlmage software on Silicon Graphics 
Indigo? and Onyx hardware to create this image for the opening animation for 
the Entertainment Authoring Conference 1995. 

5) Rick McKee ran Softlmage software on a Silicon Graphics Indigo worksta- 
tion to create this image, part of an animated opening sequence for San Francisco 
Production Group. 

6) Rick McKee used Wavefront and Softlmage on Silicon Graphics Indigo? and 
Onyx hardware to create this image, taken from the opening animation for the 
1995 Entertainment Authoring Conference. 

7) This image of the IRIS Indigo Elan workstation was created by Michael Wil 
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system :iliie looks like this: 


Downtime. Data loss. Disaster. 

System failure paints a dark picture. | )0o9/ \1D eliminates 
the nightmare. High performance and redundancy, the essence 
of 1), are configured to your environment (levels 0.1 A 
0+1, JBOD), with features that maintain network efficiency: 
Fault tolerant architecture for high da 
disks and storage processors for continuous operation duri 
component change; automatic rebuild of failed disks. No fear 
of installation or expansion, either. |) oo \)> snap-in 
components are plug and play, with the flexibility to add disks, 
cache and power supplies. Mission critical, read-intensive 


availability; hot swap 


and write intensive applications depend on high availability. 
‘Thousands of installations depend on [0/091 \11). Find out why: 


of the dark? we arent, 
FALCON 


1! NEG, 0 


800 326 1002 
http://www.falcons.com 
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HAS A NEW 


EdgeMark Systems is your premier 
jovernment solutions specialist 
‘or Silicon Graphics workstations, 

peripherals, software, and services. 


Turn to EdgeMark for the latest in 
web server technology, simulation, 
CAD, and database systems. 


EdgeMark makes it easy for both 
commercial and government 
customers to implement the latest 
UNIX technology. We have the 
technical expertise you need to 
bring complex systems online and 
to answer all your questions. 


For federal agencies, we also make 
it easy to order: we're Silicon 
Graphics’ exclusive 1996 GSA 
Desktop Schedule holder. 


Call today for complete product 
and pricing information. 


% 
4 
EDGEMARK 


01-EDGE 
GSA#: GS-35F-0151D 


VAD 
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Visual Computing and the Reinvention of Business” 


Silicon Graphics is proud to launch a new series of articles 
that explore the past, present and future of visual computing , 
and visual computing networks. : 


Te’s not news that visual computing and visual computing networks are bringing fundamen- 
tal change to the way people work. However, in many cases this change is occurring more wide- 
ly and rapidly than even experts predicted. Indeed, today many executives find themsel 
presiding over an exciting, dramatic transformation in their organizations, even as they seek 
to better understand the effect that visual computing is haying on their companies and the 
business world at large. < 

; At Silicon Graphics we're asked all manner of questions—some basic, others complex— 
about this new v technology. In an effort to answer many of those questions and explain what 
visual computing is, where it came from and how it is affecting business and industry, we pre- 
sent a new series of articles called “Serious Fun: Visual Computing and the Reinvention of 
Business.” These articles will appear in installments in the next four issues of IRIS Universe, 
beginning with the two articles that follow. They will also be published concurrently on the 

* World Wide Web as a feature of the Silicon Graphics online magazine, i on Visual Compuring 

(heep: /Iwww.ion.: sgi.com/). 

The series will cover nearly all aspects of visual computing—from the elementary and 
the general to the advanced and the specific. These first two articles give a brief overview of 
the developments that led to visual computing, and look at ways in which itis now used to 
gain competitive advantage. In later installments, readers will learn specifically how visual com- 
puting is applied in manufacturing, medicine, entertainment, finance, engineering, and count- 
less other technical, scientific, and creative disciplines. Throughout the series, emphasis will 
be placed on addressing the practical concerns of business. Visual computing’networks, col- 
laborative computing, and, of course, the Internet and World Wide Web will also be covered. 

It’s our intention that this series be relevant to the broadest spectrum of visual comput- 
ing users—from the novice to those who've been benefiting from this technology { fora decade 
or more. (Please let us know if there are particular issues or topics you'd like to see addressed _ 
in the series.) Some articles will appeal to ‘one group more than dnother, but as a whole, we 
believe that this collection will make a significant contribution toward ii increasing ¢ the under- 
Se, of visual computing, its applications and i its potential. 


Carl Furry, Executive Editor, IRIS Universe 
Wendy Govier, Editor-in Chief, i On Visual Computing 


BREAKTHROUGH: Visual Computing and the Reinvention of Business 


The Inevitable Engine 


The Evolution of Visual Computing : 


By Douglas Cruickshank 


“The ultimate impact of visual computing will eventually 
match or exceed the tremendous societal changes already 
wrought by computers... Visually oriented computers, com- 
puters with a window, open up a whole new kind of com- 
munication between man and machine. There are many 
applications that cannot be contemplated without a visual 
* interface, and the visual interface makes many complex appli- 
_ cations accessible to non-specialists for the first time. The fisture 
_ seems filled with potential.” 
Richard Mark Friedhoff 
Visualization: The Second Computer Revolution, 1989 


The computer was inevitable. Whether you place its begin- 
nings in the sixth century when the abacus originated in 


China; in the 1600s when John Napier developed loga- _ 


rithms and Blaise Pascal built the first calculating 
machine; or later still in the 19th century when Charles 
Babbage conceived of his Difference and Analytical 
Engines, the computer had to happen. It would have been 
more surprising if-it was not invented. In any case, the 
concept for such a device has been evolving for centuries. 
In Pamela McCorduck’s book The Universal Machine: 

* Confessions of a Technological Optimist, she refers to the 
computer as an “...inevitable engine for the Age of 
Symbols,” alluding to its singular ability to “symbolize,” 
or model, a typewritten page, a three-dimensional object, 
or even the movement of such an object through space. 
As she expands on her description, McCorduck extols the 
computer as a human machine in a way no other has ever 
n.,. “for it liberates and magnifies the human prop- 
erty that has always served us best, our own intelligence.” 
A computer cannot think, of course, but, as 
McCorduck points out, it can do an outstanding job of 
amplifying the processes of the human brain, an organ 
that by nature seeks to extend and replicate its own char- 
acteristics, the world around it, and the defining com- 
ponents of that world. The _ capabilities of the 
computer—especially the immense power and vast data- 
base employed in visual computing—facilitate these very 
human aspirations by providing a medium in which vir- 
tually all aspects of reality can be precisely and convinc- 
ingly simulated. This allows extraordinary creativity 
while increasing efficiency and minimizing the risks and 
expenses often inherent in experimentation, problem 


analysis, testing, and creation of prototypes. In turn, these 


qualities make practical abundant applications in indus- 
try, science, and business. The result is that visual com- 
puting is today changing the very fabric of work, even 
redefining it. A brief look at how visual computing has 
evolved may help put this change into context. 


Beginnings 
Not surprisingly, ‘much of the early work that led to the 
development of electronic computers in the middle of this 
century was related to defense and cryptography, specif- 
ically the creating and breaking of military codes. 
Perhapsithe most important and dramatic among the sey- 
eral efforts in progtess in the late 1930s and early 1940s 
was the work done by the brilliant English scientist Alan 
‘Turing. It was Turing who, during World War II, was prin- 
cipally responsible for inventing the machine that broke 
the “unbreakable” German secret code known as 

“As he observed the work of his machine,” explains 
an introduction to Andrew Hodges, excellent 1983 
biography of the scientist, “Turing became increasingly 
challenged by the possibility of using the new techniques 
of electronics to translate symbolic mathematical logic into 
reality...” Turing’s work was highly influential, but, as it 
happened, it was others, in the United States, who took 
the next crucial steps in the development of the modern 
computer. 

In the mid-1940s, ENIAC (Elcqonic Numerical 
Integrator and Calculator), the first electronic digital com- 
puter, was built at the University of Pennsylvania. A dig- 
ital’ computer processes information that has been 
encoded digitally, which means that regardless of what 
type of data the system is processing the information is 
represented by a code of numbers (in the case of ENIAC 
these numbers were decimal rather than binary). An ana- 
Jog computer, on the other hand, processes constantly vari- 
able data—for example, voltage or currents, Systems that 
enable visual computing, personal computers, and most 
computers now in use aré digital, employing a binary 
numbers code. 

ENIAC was larger than a two-car garage, extreme- 
ly slow by current standards (one of today’s lowest cost 
home computers would leave it in the digital dust), and 
was essentially obsolete by the time it was completed. 
Nevertheless, the success of ENIAC (it stayed in use until 
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1955) signaled the beginning of the computer age. The 
eafliest graphics system, the Whirlwind computer, was 
developed several years later, in 1951, at the Massachusetts 
Institute of Technology. According to one of its developers, 
the Whirlwind comprised “about a quarter of an acre of 
electronics and had about 5,000 tubes in it.” 

* Fortunately, over the intervening decades, compur= 
ers became considerably smaller, faster, and easier to use. 
In 1971, the development of the microprocessor—a sin- 
gle, small silicon chip incorporating all the basic capa- 
bilities of a computer—made the personal computer 
possible. And as everyone knows by now, the 1980s 
brought with them the widespread 
success of the user-friendly, visually- 
oriented Apple Macintosh, as well as 
the IBM PC, and its many successful 
imitators or “clones.” With astonish- 
ing swiftness, the computer replaced 
the typewriter as the machine most 
likely to be found on the desktop (or 
on a lap), and by 1995 typewriters 
were no longer manufactured in the 
United States. » 


The Breakthrough 
While the personal computer has had 


a revolutionary effect on how people 
get their work done, the introduction 
in the 1980s of computers that could 
rapidly generate and manipulate two- 
and three-dimensional graphics is now recognized as a 
major breakthrough in bringing a more natural and intu- 
itive approach to computing. Some of the most conse- 
quential changes in the workplace, and in work itself, have 
occurred relatively recently—over the last decade—with 
the proliferation of visual computing delivered by pow- 
erful “workstations,” such as those made by Silicon 
Graphics. And it has been only in the last five years or 
so that the ascent of performance coupled with the descent 
of computer prices has brought visual computing from 
a niche technology to the mainstream, making it eco- 
nomically viable—and in many cases essential—for a mul- 
tiplicity of everyday uses in business, industry, and 
science, 

Beginning with. that ie cryptography-related 
work done before and during World War II, and forthe 
subsequent four-and-a half decades, advances in com- 
puting technology were primarily driven by the needs of 
national defense. Then, in the late 1980s, with the end 
of the Cold War, a change took place: The requirements 
of the entertainment industry began to drive the devel- 
opment of technology. Now, propelled by the high-tech 
demands of entertainment production, enormous strides 
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of VLSI made it 
possible to achieve 


an extremely 
dense grouping of 
components onto 


an integrated 


are being made in visual computing. But the ramifica- 
tions of these advances are being felt virtually everywhere 
that computers are used. 4 

Indeed, throughout the world, the use of visual com- 
puters is substantially reducing the time it takes compa- 
nies to get products to market—greatly improving on any 
reductions realized through conventional computing. It’s 
making research, development, design, and production 
operations far more efficient, and enhancing creativity. 
Visual computing is also achieving broad success in med- 
icine, architecture, simulation, multimedia, and emerg- 
ing fields with new applications, such as data mining. 

‘Since the advent of modern com- 
puting 50 years ago, people have 
aspired to create computers that allow 
them to work naturally and intuitive- 
ly—the way they did before comput- 
ers existed—but with greater speed, 
precision andvefficiency. Visual com- 
puting makes this possible: It facilitates 
the management of massive amounts 
of information, features an easy-to-use, 
intuitive graphical interface, and dis- 
plays models in realistic three-dimen- 
sional forms that can simulate the 
movement and behavior of objects in 
the real world (either in real-time, 
slowed, or accelerated), Visual com- 
puting systems also provide users with 
a visually-oriented. environment—a 
color, 3D window with point-and-click menus and eas- 
ily recognizable symbolic icons—instead of a mono- 
chromatic screen and cryptic keyboard commands. 
Visual computing also employs sound, yet another sen- 
sory cue that helps people to better understand infor- 
mation. This set of features enables the human brain and 
the computer to collaborate more closely (and comfort- 
ably) than ever before. 


A Dramatic Acceleration 
Edward McCracken, chairman of the board and chief * 
executive officer of Silicon Graphics, credits the inven- 
tion in the early 1980s of VLSI (very-large-scale inte- 
gration) techology, such as his company,s Geometry 
Engine product, with forever changing the way computers 
are used. The perfection of VLSI made it possible to 
achieve an extremely dense grouping of components (tran- 
sistors and other elements) onto an integrated circuit. 
“That breakthrough technology,” McCracken says, “dra- 
matically increased computer graphics performance, 
enabling a computer screen to repaint itself several 
times per second. Suddenly, the two-dimensional com- 
puter terminal became a window into a three-dimensional, 


* the means for the user to interact with 
~ its microprocessors. The operating sys- 


which applications—from CAD to 


‘can be readily transported from one 
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‘ 
virtual world where users could manipulate high-quali- and money spent on dead-ends, and helping high-qual- 
ty graphics for greater and quicker insights into complex _ ity products get to market faster. It also saves time by allow- 
problems.” In other words, the components (or entire sys- _ ing ideas to be communicated more effectively. And this 
tems) of the “virtual world” to which McCracken refers _ communication can be interactive, with ideas discussed 
can be viewed, explored, and “handled” in similar fash-__ and modified on line, among a work group, clients and 
ion to the way an object or process is observed or han- _ customers, or between technicians and executives locat- 
dled in the real world. ed in the same building and connected through a small 

The effectiveness and speed of visual computing _ local area network (LAN), or spread across the globe, com- 
depends on its incorporation of other successful tech- _ municating via the Internet. 
nologies, WithsUNIX as, one of the most significant. Finally, visual computing generates new ideas by 
UNIX is a powerful, general purpose, multiuser, multi- allowing the visual, intuitive datamining of vaseAmounts 
tasking operating system first developed in 1969 at AT&T ~ of information stored in relational databases or filesys- 
Bell Laboratories. The operating system tems. By converting this raw data into 
controls a computer's functions and is organized, refined, and useful informa- 
tion (often in an easy-to-understand 
graphical form), ‘a company. can maxi- 
mize the value of its available data 
resources. 

Such circumstances can produce a 
valuable ancillary effect, bringing 
MS-DOS, Apple’s Macintosh operating uncommon worth to data not usually 
system and Windows. Especially well- thought of as intrinsically visual. For 
suited to the requirements of visual | example, consider the difficulty an 
computing, UNIX allows more than reducing time investment counselor would face trying 
‘one program to run at the same time, and money spent to explain to a client the integrelation- 

bs ships and constantly shifting values (the 
computer to another, and satisfies the on dead-ends bid and asking prices) of the 500 equi- 
needs of the software engineers who ties making up Standard & Poor's stock 
develop applications. index. Most wouldn't even try as it’s a 

Certain custom implementations of UNIX, for _ nearly impossible task. Yet, a visual computer can take 
example IRIX, developed by Silicon Graphics, bring — such chaotic data and actually animate it in real time, cre- 
together the benefits of advanced technology and indus- _ ating a three-dimensional “information landscape” that 
try standards, enabling the parallel processors found in _ not only clearly illustrates the ebb and flow of a large sec- 
visual computers to deliver maximum system and appli- tor of the stock market, but displays the dynamics of the 
cation performance. Computers using the IRIX operat- S&P 500 over any given period of time. Using such a sys- 
ing system commonly combine four key technologies that tem, and with minimal explanation, even the novice 
work together to cope with the extreme technical require- quickly grasps the significance of complicated fluctuations 
ments visual computing imposes on the computers that _ in the equity market and individual stocks. Examples such 
deliver it. Those four technologies are interactive 3D as this one are innumerable; visual computers simplify 
graphics, symmetric multiprocessing and high-perfor- the complicated and abstract while leaving underlying 
mance system architecture, digital media, and RISC Pro- complexity intact. They make it possible to work with 


tem also serves as the foundation upon 


animation programs—are built. Other 
well-known operating systems include 


cessing (see sidebar). even the most voluminous information on a manageable, 
2 z human scale. 
The Major Advantage - Visual computing materially alters the way people 


The early computers were a brilliant innovation, helping _ use computers, but what it really accomplishes is allow- 
people work faster, and complete a greater quantity of _ ing people to work together in much the same fashion 
work. But they did not really provide a more natural, intu- _as they did in the centuries before computers were intro- 
itive way for people to interact with a machine. Visual duced—interacting spontaneously, In a November 1994 
computing does. It also enables greater creative freedom magazine article, Carl Machover, an author and profes- 
during the development of ideas since variations and mod- sor of computer graphics at Rensselaer Polytechnic 
ifications can be explored far more quickly, inexpensively, _ Institute, wrote: “[visual computing] ...provides a pow: 
and safely than with physical models. Visual computing _ erful interface between the person and the computer, forc- 


lets design and analysis proceed in parallel, reducing time ing the computer to talk to*people in the language of 
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pictures and letting them talk back in the language of ges- 
tures. The profound value of this new way of working is 
in its simplicity: It vastly improves the way people inter- 
act with computers and with each other by adapting the 
functioning of the computer to accommodate the idio- 
syncrasies of human thinking and perception, rather than 
forcing humans to adapt to the peculiarities of the com- 
puter.” 

Visual computing is bringing intuitive, interactive 
computing to all types of work. In so doing it is intro- 
ducing fundamental (and pervasive) change to all com- 
puting. However, while many people today are familiar 
with visual computing’s most publicized applications— 
special effects for motion pictures and virtual reality— 

’ fewer understand its relevance to the work they do. The 
countless ways in which visual computing is being used 

~ and the powerful systems that make it possible will be the * 
focus of this series of articles. ‘ 


Douglas Cruickshank began his career in radio and later 


_ turned to book design and filmmaking. He now writes on 


technology, travel and other, harder to categorize, subjects 
for print and on-linemagazines, and corporate publications. 
His weekly column, The Raw and the Cooked, appears in 
Salon on the World Wide Web. He is the former editor and 
co-founder of The Fessenden Review. And he is alo the for- 
mer editor of Iris Universe magazine. He has been a restau- 
rant critic for Frisko magazine, a movie critic for the San 
Francisco Examiner, and an editor at Whole Earth Review. 
"Cruickshank occasionally writes film and television treat- 
ments, and scenarios for virtual environments. In the early 
1980s he created and produced the thirteen-part public tele- 
vision series ‘The Independents,” a collection of independently 
produced documentaries. And while working as an inde- 
pendent filmmaker he produced several films, including the 
documentary feature, Victory Over The Sun, a recreation of 
the 1913 Russian Futurist opera. He lives near San Francisco. 


What Is Visual Computing? 


Visual computing uses the screen as a window in which reality can be mimicked and magnified. The three- 
dimensional images displayed on the screen are shown in authentic colors and textures, with subtleties of light 
and shadow. These displayed 3D objects can also move realistically in real time, enabling users to simulate, 
and often predict, certain characteristics of the real world—both visible and invisible. On screen movement 
can also be slowed or accelerated. High-quality audio further enhances realism. Networks, whether they con- 
nect a half-dozen systems or function on a global scale, allow users to work collaboratively. Visual computing 
lets users quickly explore, communicate, clarify, and understand complex information by significantly reduc- 
ing the barriers between people and technology. 


The Four Key Technologies of Visual Computing 


These technologies are the foundation for the visual 
computing workstations and servers that are used in 
today’s most complex and demanding applications. 
Interactive 3D Graphics 
Extremely fast real-time 2D and 3D graphics perfor- 
mance—complex ideas are displayed instantly, with 
realistic color, shading, textures, and movement. 
Users can interact with a 3D object in much the same 
way that they would in the real world. 


Symmetric multiprocessing computers—systems that 
enable the use of multiple central processing units 
(CPUs) in one computer—can easily store, move, 
manipulate, and display the most complex data, 
whether it is images, video, queries on a large database, 
or file serving requests. In other words, these systems 
can perform many tasks concurrently. This design opti- 
itates simultaneous use of the system for many 
~ applications or by multiple users. 
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Digital Media Capability 
The real-time processing of many digital data types, 
such as 3D graphics, full-frame video, images, ani- 
mation, audio, and text, which allows ideas to be pre- 
sented in their most realistic, natural, and easily 
understood form. 


RISC Microprocessors 
RISC (reduced instruction set computing) micro- 
processors are employed in today’s fastest, most pow- 
erful visual computing systems. The world’s leading 
supplier of RISC microprocessors is MIPS 
Technologies, Inc., a subsidiary of Silicon Graphics. 
RISC processors are specifically designed to optimize 
the performance of real-world applications by con- 
centrating their power on the fast, efficient process- 
ing of the small, simple sets of instructions that make 
up the majority of commands which computers 
decode and execute. By comparison, CISC (complex 
instruction set computing) microprocessors, commonly 
used in personal computers, utilize complex instruc- 
tions which tend to take longer to decode and execute. 
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Twelve years ago, he left a sure thing for an exciting young company that seemed risky. 
Today he’s the country’s leading evangelist for breakthrough technology. 
THIS Universe asks Chairman of the Board and CEO of Silicon Graphics Ed McCracken 
to reflect on the visual computing revolution—past, present and future. 


I n 1984, Edward R. McCracken left 
an upward spiraling management 
career at Hewlett-Packard to join a little 
known company that had just recorded a 
net loss of $6.6 million. Such a move 
might not appear very shrewd, especially 
when you learn that the company he 
joined was a start-up fixated on the odd 
idea that 3D visual computing would be 
the next wave in technology. Fortunately, 
the company was Silicon Graphics—now 
a $2.2 billion enterprise with revenues pre- 
dicted to grow substantially in coming 
years. 

What's more, 12 years after Silicon 
Graphics pioneered its innovative tech- 
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By Douglas Cruickshank 


nology, most of its competitors have 
recently subscribed to the now not-so-odd 
idea that 3D visual computing is indeed 
the technology wave that is sweeping the 
digital world. 

Ed McCracken, 51, is chairman of 
the board and chief executive officer of 
Silicon Graphics. On a typical day, he dri- 
ves himself to the company’s ever expand- 
ing headquarters in a purple Lotus Esprit. 
The car is a rare expression of flamboyance 
for the soft-spoken CEO. Reserved and 
thoughtful, Ed McCracken is the very 
antithesis of the stereotype hard-charging, 
fire-breathing chief executive. And yer, for 
the last eleven years, he’s guided his com- 


pany on an astonishing trajectory toward 
success after success, not the least of 
which has been an average annual growth 
rate of more than 30 percent. 
McCracken’s office is surprisingly 
modest for a Silicon Valley CEO, It’s 
tucked in a rear corner on the ground floor 
of one of the dozens of buildings Silicon 
Graphics inhabits in Mountain View, 
Calif: One wall displays a painting by his 
24-year-old daughter, Kathi (McCracken 
and his wife, Sandhya, also have two sons, 
Tim Bogardus and David). Ona shelf over 
his desk, among other curios—including 
a small statue of Ganesha, the elephant- 
headed god who removes all obstacles— 
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At left: The National Medal of Technology dangles from Ed McCracken’s neck as he gets some support at the White House from Silicon 
Graphics founders. Left to right: Marc Hannah, Tom Davis, Rocky Rhodes, Kurt Akeley, Mark Grossman. Photo courtesy of Lauren Janov. 


sit a pair of dice, each face of which depicts 
a cow with the appropriate number of 
spots. The dice were sent to him by a col- 
league visiting Iowa, where McCracken 
grew up on a farm near the town of 
Fairfield. The last time he gambled, how- 
ever, was when he bet on 3D visual com- 
puting back in 1984. 

Douglas Cruickshank talked with 
Ed McCracken in mid-October, two days 
after the CEO had received the National 
Medal of Technology at the White House. 


IRIS Universe: It’s been a good month 
for you—you were named executive of the 
year by R&¢D magazine and you received 
the National Medal of Technology from 
President Clinton. Why were you given 
these awards? 


Ed McCracken: Our company has been 
working extremely hard for many years to 
make three-dimensional visualization a 
mainstream technology. Now, it’s becom- 
ing mainstream. And it’s talked about in 
the popular press, which naturally gives 
Silicon Graphics a great deal of credit for 
creating this new way for the world to use 
computers. One of our goals as a compa- 
ny over the last ten years has been to con- 
vince the world that the two-dimensional 
paradigm wouldn't last; that there was 
going to bea new paradigm, and the com- 
puter screen would be a window into a 
three-dimensional world. Suddenly, more 
and more people are starting to agree with 
us, and that’s when they start pulling out 
the awards. 


TW: One of the results of having everyone 
start to agree with the Silicon Graphics 
vision of computing is that the competi- 
tive landscape is now changing dramati- 
cally. Hewlett-Packard, Sun, Microsoft, 
and Intel are all venturing into 3D visu- 
al computing. Does this constitute a 
threat to Silicon Graphics’ predominance 
in the market? 


EM: There's always a threat and we've 
always had competitors. This market is too 
significant for any one company to con- 
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trol. One of the things we've noticed is that 
the growth of the market, and our growth, 
has increased dramatically whenever a 
major competitor entered this market. 
This has been true in the cases of Sun, HP, 
Digital, and also IBM. And I think the 
same thing will be true of Microsoft. As 
Microsoft develops a set of bottom-level, 
PC applications for the 3D visual com- 
puting market, I believe we'll find that the 
market gets bigger still. It’s my objective 
that we'll leverage off this and it will accel- 
erate our company’s growth rather than 
decrease it. Silicon Graphics, however, is 
interested in the innovative sector of the 
market—the people who want to do 
things differently, design things that have 
never been designed before, and make 
major breakthroughs. The average person 
doing simple tasks is not going to buy our 
products. 

TU: You are co-chair of President Clinton's 
National Information Infrastructure 
Advisory Council. The council will sub- 
mit its final report in January 1996. In the 
two years you've worked with the coun- 
cil, has your view of the information 
superhighway changed? 

EM: Yes, | think it’s changed like every- 
body’s has. In the beginning the council 
viewed the information superhighway in 
a more general fashion. Much of our 
emphasis today is on the World Wide Web 
and the Internet—doing something 
between now and the year 2000. We've 
done a lot of good work in the council, 
such as studying the impact of the Net on 
intellectual property and privacy, and the 
need to have the same kind of protection 
of property rights on the Net as you do 
when working with paper documents, 
including encryption. One of the things 
that’s been the most exciting is that we've 
been able to take this disparate group of 
people and bring them together in a 
common agreement that the best way we 
can kick start this country into the infor- 
mation age is to bring the Internet’s 
World Wide Web into every classroom in 


our schools by the year 2000. We think we 
can afford that as a country, and that it’s 
the best thing we can do to prepare the 
USS. for the future. We'll be releasing infor- 
mation on that project—called the 
Kickstart Project—shortly. 

IU: How long, in your estimation, before 
the national information infrastructure— 
the information superhighway—is fully in 
place and operational? 


EM: | don’t think it will be in place and 
static, as a thing, until at least 2010. 
However, it will have tremendous impact 
on society long before the year 2000. 


IU: How important is the development 
of the World Wide Web to Silicon 
Graphics? And how much of the compa- 
ny’s resources are being focused on the 
Web? 


EM: | don't know how many of our 
resources are being focused on the Web, 
it’s such a bottom-up phenomenon, but 
I would say a lot. It’s one of those things 
I like to have happen because it’s some- 
thing that very few of us could have pre- 
dicted three years ago and addressed with 
a long term plan. Still, by being reactive 
and tuned-up, we've been able to devel- 
op a major business—it now constitutes 
nearly ten percent of our revenues, and it’s 
growing very, very rapidly. 

Our own company is in the process 
of being transformed, in terms of how we 
operate and how we work with each 
other, by how we use the Web. In the 
beginning it was simply a way to access 
information, a way to find out, through 
home pages, what was going on around the 
company. Now, training information can 
be accessed on line in a variety of media 
forms. We provide access to databases. For 
example, employee benefits forms are 
available on line. And our corporate pur- 
chasing system is going on line. This 
enables employees to fill-out purchase 
requests and pass them through the 
approval loop, all on the Web. There are 


a whole set of applications that are chang- 
ing how we operate within the company. 
I think we're further ahead in terms 
of being a showcase for using the Web 
inside a company than, perhaps, any 
other company in the world. We find that 
when information systems executives— 
CIOs—from around the world hear about 
what we're doing they come to visit us just 
to look over our shoulders and see what's 
happening at Silicon Graphics. 
IU: Do you believe society is becoming 
stratified along the lines of technology 
haves and have-nots? 


EM: I think there is some stratification. 
T used to think it was all economic, but I 
no longer do. I believe it’s choice as well. 
Some people are choosing to be wired and 
other people are choosing not to be wired, 
because the model of being wired is not 
a pleasant one for many people. They have 
an image of sitting at a computer termi- 
nal glassy-eyed, by themselves, relating to 
other people over the network, rather than 
touching them and laughing with them. 
That's an uncomfortable model, and 
rightly so. I think the real information age 
society will be both wired and grounded 
in the real world. We don't have very many 
models of that yet. As a result many peo- 
ple are rejecting being wired. 

However, if we can just get this tech- 
nology—the World Wide Web—into our 
schools—give people access to it, give peo- 
ple a chance to play with it, experiment 
with it, and do homework assignments 
using it—then I believe it becomes non- 
religious and non-magical. People will have 
access to the information and be eco- 
nomically advantaged as a result, but not 
be disadvantaged socially and in other 
ways. I think it’s very important to our 
society that we take the religious, magic 
aspects out of the World Wide Web. 
Right now it’s being sold too much as a 
religious experience. 

IW: Will Silicon Graphics enter the 


home computer market? 


EM: | don't like to make flat statements, 
because I don’t know what we'll do in the 
year 2000. Right now we know that for 
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the next year we won't, except through 
designing products for other companies. 
The best example, of course, is Nintendo 
and our work on the Ultra 64, which is 
being announced in Japan in November. 
Irs definitely a home product. Did we 
design it? Absolutely. So, are we involved 
in the home market? Yes, it’s just that we're 
not doing the manufacturing and mar- 
keting of those products, we're just doing 
the engineering. 

IW: What inspires you? 


EM: I've always been inspired by being 
able to apply technology to real world 
problems. The way we've done that in the 
scientific disciplines has been very stim- 
ulating to me. Now that we're starting to 
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do that in non-scientific disciplines it’s 
even more stimulating. One of the things 
that inspires me around here is working 
with phenomenally talented people who 
are always doing new things, working on 
new ideas—people testing what can be 
done with new technologies. 


IU: Who were some of your mentors? 


EM: I’ve had many mentors in my life. 
I learned a lot from my HP days with Dave 
Packard and Paul Ely, who I worked for 
for many years. Certainly I learned a lot 
from Jim Clark (founder and former 
Chairman of Silicon Graphics, now 
President of Netscape). Also, I view many 
of the people here at Silicon Graphics as 
mentors—I learn a great deal from them. 


TU: Apart from the computer, what do 
you feel is the most important invention 
of the twentieth century? 

EM: Apart from the computer and birth 
control, I think people in the future will 
view the twentieth century as the nuclear 
century. The twenty-first century, not 


the twentieth, will be seen as the com- 
puter-information age. I think the twen- 
tieth century will be viewed as a time of 
experimentation in regard to the computer, 
much like the nineteenth century was for 
the automobile. There were automobile 
prototypes in the nineteenth century, but 
the automobile is really a twentieth cen- 
tury invention. In that regard, you'd prob- 
ably have to say the automobile is the most 
significant invention of the twentieth 
century. 

IU: What's your advice to people just 
starting out in technology careers? 

EM: You mean like “plastics?” I guess 
that’s taken (McCracken’s joking reference 
is to the famous career advice given 
Dustin Hoffman in the 1967 motion pic- 
ture The Graduate). Seriously, there are so 
many opportunities for anyone who mas- 
ters visual computing tools, opportunities 
to create content that will have an impact 
on the country and the world—on how 
we work, live, and learn. We're just getting 
ready to move into the Golden Age of the 
information era, and it’s going to be 
about content. I'd encourage people to 
become a part of the digital content rev- 
olution in the next century. The other 
thing is to consider not being totally 
wired, to live a balanced life. 


TU: You have an extremely busy life. How 
do you relax and prevent burnout? 

EM: | like to stay active physically with 
tennis and other types of physical activi- 
ties. As everyone knows, I meditate. It’s 
become part of the lore around Silicon 
Valley. The meditation helps me relax. I 
think being active physically, having a bal- 
anced life, paying attention to your own 
mind are all important. 


TU: Do you get a chance to read for plea- 


sure? 


EM: Sometimes. Right now I’m reading 
Colin Powell’s book. I read a lot actually. 
I typically read a book every couple weeks, 
IU: How would you like to be remem- 
bered? 

EM: Asa good father, a good son, a good 
husband, and a good friend. 
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Powerful New Products 


Silicon Graphics introduces three stunning new products: 
The “visualization supercomputer"—Onyx InfiniteReality. 
A new addition to the Indigo IMPACT family—Indigo? Solid IMPACT. 
For the Indy workstation—the new MIPS R5000 CPU. 


By Shalini Chatterjee 


Onyx InfiniteReality: New Flagship Machine 


In an announcement that will provide an 
auto manufacturer, a post-production 
special effects creator, and a U.S. military 
leader with a tool in common, Silicon 
Graphics unveiled the Onyx 
InfiniteReality supercomputer January 
22. The machine is capable of raw per- 
formance never seen before—the ability 
to process geometry, image and video data 
at 100 times the speed of its predecessor, 
the Onyx RealityEngine? graphics system. 

Described as a “visualization super- 
computer,” Onyx InfiniteReality is the lat- 
est addition to the high-end Onyx line and 
is expected to service a wide range of cus- 
tomers due to its ability to concurrently 
process graphics, imagery, and video data 
in real-time. 


How it Works 
Onyx InfiniteReality has features that 
will address a number of application mar- 
kets: geospecific texturing to create real- 
world geography; specialized hardware to 
help create virtual 3D characters; 3D 
imaging for electronic light table appli- 
cations; and volume rendering for the diag- 
nostic imaging of CT scan data. 

Onyx InfiniteReality fills high-end 
3D visualization and image mapping 
needs, such as government requirements 
for a machine to condense large images 
into map, terrain, or global views. Onyx 
InfiniteReality aids manufacturers by 
allowing people to do design studies on 
completely digitally protoyped vehicles 
that they can test over and over again 
before building any physical models. And 
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urban planners who work in AEC 
(Architectural Engineering and 
Construction) can design and previsual- 
ize 3D buildings, allowing for trial-and- 
error tests that are impractical with 
physical constructions. 


Included OpenGL 


As the newest member of the Onyx fam- 
ily, the system features a symmetric mul- 
tiprocessing architecture, offering the 
kind of high-end power suited to a host 
of vertical markets. Additionally, 
InfiniteReality is the first Onyx machine 
to support OpenGL, an industry-standard 
graphics library which provides important 
support for technical details, like texture 
mapping. According to Peter Lober, Senior 
Analyst at Datapro (Lexington, Mass.), 
OpenGL is growing in importance. 
Wayne Collier, research analyst at 
D.H. Brown (Port Chester, N.Y.) explains 
the basic benefits. “... OpenGL is the stan- 
dard API for most serious new graphics 


software. Before, RealityEngine was tuned 
to IrisGL, a slightly different API. Being 
tuned for OpenGL will also make it eas- 
ier for the systems to take advantage of the 
many future extensions planned for 
OpenGL.” 
Competition—Scarce 
or Scary? 

When it comes to competition, the real- 
time visualization capability of 
InfiniteReality is the obvious clincher, 


| “No one else has it,” Lober said. 


Product Marketing Manager Drew 
Henry credits Silicon Graphics for keep- 
ing ahead with a healthy R&D budget. 
“We have a competitive advantage and 
other companies can’t keep up with us,” 
said Henry. “Strategy fuels our success. We 
sold thousands of RealityEngine? sys- 
tems and we will sell thousands of 
InfiniteReality systems—more than 
RealityEngine?.” 

Wayne Collier, research analyst at 
D.H. Brown, said InfiniteReality poses a 
threat to rivals because it lets Silicon 
Graphics break in at the very high end in 
shops where their competitors have the 
majority of seats. 

“This scenario clearly concerns HP, 
Sun, DEC, and IBM,” Collier said. “It 
(InfiniteReality) is the first dedicated 
graphics hardware that has been tuned to 
work exclusively on these three types of 
media (geometry, imagery, video) in the 
same pipeline. Before, you could either get 
general-purpose processors that can work 
on any sort of data concurrently, or you 
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could get specialized processors that han- 
dle just one of these types of data.” 


The R10000 Factor 
With the advent of the R10000 micro- 
processor, the company is promising siz- 
zling results when the new microprocessor 
makes its way into InfiniteReality systems. 
Silicon Graphics expects its R10000 
microprocessor to catch on quickly. “By 
spring it will be considered the flagship 
CPU, just as InfiniteReality will become 
our flagship graphics system,” Henry pre- 
dicted. 

“The R10000 microprocessor exceeds 
the performance of both the R4400 and 
the R8000,” continued Henry. “The 
R10000 CPU offers very balanced inte- 
ger and floating-point processing perfor- 
mance, much like R4400, and exceeds the 
performance of the R8000 CPU. We 
will incorporate R10000 into Onyx 
(POWER Onyx will have R8000 only).” 

Customers will also be able to 
upgrade their CPU boards (either R4400 
or R8000) to R10000. All Onyx graph- 
ics subsystems (RealityEngine?, VTX, 
and Extreme) can be upgraded to 
InfiniteReality systems—the cost and 
details still being worked out. 

The Onyx InfiniteReality system, 
expected to ship this quarter, comes in dif- 
ferent versions. The Onyx supercomput- 
er supports 2-24 MIPS R4400 processors, 
1-3 InfiniteReality or RealityEngine? 
graphics subsystems, 64MB to 16GB of 
memory, up to 68GB of internal disk and 
a maximum storage of 6.2TB. The two- 
processor Onyx InfiniteReality costs 
$208,800 and comes standard with 16MB 
of texture memory, 64MB of RAM, 2GB 
of disk, and a 21-inch monitor. A 
uniprocessor version is available for 
$125,000. The systems will sell mainly 
through direct sales, VARS (such as 
Discreet Logic), and large system inte- 
gators (such as Hughes Training). 

What About 
RealityEngine2? 
Because InfiniteReality offers about 10 
times the geometric processing perfor- 
mance, and attractive upgrade options are 
most likely being plotted, customers 
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might wonder if the RealityEngine is 
worth selling anymore. Henry's answer to 
the question is adamant—it stays. “We will 
continue to sell RealityEngine* systems 
and have not planned to remove it from 
the pricebook,” says Henry. “It is a very 
strong product for us and even though 
InfiniteReality will exceed the perfor- 
mance of RealityEngine? in all areas, 
RealityEngine? still offers faster graphics 
and overall system (CPU and graphics) 
performance than anything offered by 
other companies. Since InfiniteReality 
will be priced above RealityEngine?, I 
expect that many of our customers will 
continue to buy RealityEngine?, but the 
large majority of customers will buy 
InfiniteReality.” 

Technically, the InfiniteReality system 
does go much faster than RealityEngine?. 
While it delivers over 10 million polygons 
per second, Onyx InfiniteReality pro- 
vides 5 GFLOPS for image processing, the 
ability to download 200 megabytes per sec- 
ond of image data into the visualization 
pipeline, and a pixel rate of over 800 mil- 
lion textured anti-aliased pixels per second. 

In fact, Collier of D.H. Brown calls 
the upgrade “simply stunning, if the 
results are as fast as reported.” He com- 
mented that the remarkable range of 
improvements will be good for business. 
“Tt is more than fast—it’s broad, and that 
is the most significant thing—they’ve 
been able to advance along a number of 
fronts at once: texturing, video, etc.,” said 
Collier. “That’s where the company’s 
competitors will feel the pinch. Silicon 
Graphics definitely has competitors now 
who understand the tradeoffs involved in 
making very fast 3D graphics cards, but 
none of their competitors are as good as 
Silicon Graphics in as many different areas 
related to digital media.” 

Flight Training 
Further progress from the days of 
RealityEngine is marked by the multiple 
display channels per pipeline. 
InfiniteReality ships with two separate dis- 
play channels available in its base config- 
uration, making the system capable of 
supporting two high-resolution moni- 
tors or multiple stereo headmounted dis- 


play devices. With the included multi- 
channel display generator option, the 
system can drive up to eight different dis- 
play channels, two more than 
RealityEngine?. 

This feature offers a more flexible 
computing environment for customers 
who build flight or driver's training systems 
and require multiple displays. From a sin- 
gle InfiniteReality “pipeline” they will 
have the ability to display visual infor- 
mation on up to eight multiple displays. 
This feature will reduce the cost of the 
whole training system since the customer 
does not require a separate “pipeline” for 
each display. 

For example, the different displays 
could be used in a flight training simula- 
tor for: 

Display #1—Left out the window view 
Display #2—Center out the window 
view 

Display #3—Right out the window view 
Display #4—Radar display simulator 
Display #5—Infrared camera simulator 
Display #6-—Weapons system display 
simulator 

Display #7—Heads-up display 

Display #8—Instructor display 


The ‘Essential’ Markets 

One of the most interesting general aspects 
of the new system is the number of var- 
ied, technical, and non-technical, appli- 
cations it can service. When asked which 
are the most important apllications, Henry 
mentioned post-production houses. 

“Discreet Logic’s FLAME and 
INFERNO applications are very impor- 
tant,” said Henry. “FLAME is for video 
special-effect processing and INFERNO 
is designed for film work. And Paradigm’s 
VEGA software is very important as well 
for the visual simulation market.” he 
said. 

Phil Neray, director of Product 
Marketing at Discreet Logic (Cambridge, 
MA), describes FLAME as a high-end spe- 
cial effects and compositing system, opti- 
mized to run on the Onyx SMP system. 
With InfiniteReality, Neray said FLAME 
can use the extra performance to do 
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“things never done before,” such as spe- 
cial effects, layers and motion blur, and 
allowing animation to happen simulta- 
neously. 

Customers of Silicon Graphics hard- 
ware and FLAME software include Digital 
Domain (responsible for the current 
Rolling Stones video), Industrial 
Light+Magic (Forrest Gump), multimedia 
games, and corporations needing to sim- 
ulate new products. 

Collier of D.H. Brown listed medical 
imaging, post-production, and high-end 
CAD as the most essential target markets 
for InfiniteReality. As these markets have 
many image-intensive problems to solve, 
the work is primarily visual; InfiniteReality 
will be “as good or better than the previ- 
ous, single-solution equipment previous- 
ly sold into these markets, while adding 
much more versatility, and users in these 
areas are just starting to catch on to the 
value of general-purpose image processing, 


texture mapping, and so on,” Collier 
said. 

Collier included high-end CAD on 
his essential market list, because it is 
already relatively large and it represents a 
growth area for Silicon Graphics in firms 
that are also interested in its highly com- 
petitive IMPACT product line, Collier 
said. For these companies, Silicon Graphics 
can offer customers in large design and 
manufacturing shops a range of solu- 
tions that satisfy the low end needs as well 


as the most demanding applications. 


Virtual Reality 

Onyx InfiniteReality offers outstanding 
performance for practical applications of 
virtual reality. Engineers can employ VR 
to design “virtual prototypes” without 
spending millions of dollars on physical 
mockups. Architects can test building 
designs without breaking ground. In 
short, VR can minimalize the risk and 
expense which naturally exists in the 
design process. 


Because VR environments are com- 
plex, and require fast hardware, today’s sys- 
tems have put certain constraints on the 
development of advanced VR systems. 
InfiniteReality opens the door for better 
real-time interaction, providing develop- 
ers with the ability to represent imagery 
at 60 frames per second. Because the 
machine is capable of concurrent pro- 
cessing of geometry, imagery, and video 
data, it can create complicated visual 
simulations at a consistent frame rate. 

Additionally, InfiniteReality is the first 
workstation designed to drive stereo head- 
mounted displays right out of the box. It 
also supports all types of 3D input and 
output devices—gloves, 3D controllers, 
trackers, and projection systems, The 
Onyx audio option supports sound and 
distributed simulation tools and the built- 
in networking features enable multi-sys- 
tem virtual reality networking that could 
connect systems building-to-building or 
internationally, vx 


Indigo? Solid IMPACT 


Today's design problems are more complex 
and require more accuracy, technical real- 
ism, and interactivity than ever before. To 
satisfy the growing demand in the design 
engineering environments, Silicon 
Graphics has announced Indigo? Solid 
IMPACT, a new addition to the Indigo? 
IMPACT family introduced in July 1995. 
Indigo? Solid IMPACT delivers out- 
standing price/performance for 3D solids 
modeling and interactive engineering 
analysis. 

The Indigo? IMPACT line now 
includes three models: The new Indigo” 
Solid IMPACT for 3D, full-color, 
gouraud-shaded solid modeling; Indigo” 
High IMPACT for sophisticated texture- 
mapped 3D performance; and Indigo” 
Maximum IMPACT for complex desktop 
simulation environments when only the 
highest performance will do. 

As the entry point into the Indigo? 
IMPACT family, Indigo? Solid IMPACT 


is priced for broad deployment in manu- 
facturing and design, and is the perfect fit 
for the engineering mainstream. At an 
entry price of $22,000, Indigo? Solid 
IMPACT delivers four times the perfor- 
mance of the popular Indigo” XZ. 
“With demands in the engineering 
environment increasing all the time, we're 
enabling designers and mechanical engi- 
neers to manipulate and interact with 3D 
solid models in real time,” said Pamela 


Jackson, product market manager at 
Silicon Graphics. “This capability enables 
the designer to virtually prototype com- 
plex models, eliminating the need for 
physical mockup.” 

“This is a very important system for 
the sweet spot in the CAD market,” said 
Wayne Collier, research analyst at D.H. 
Brown in Port Chester, NY. 

As demands increase, users can easi- 


| lyadd more features and performance by 


upgrading their system to Indigo? High 
IMPACT or Indigo? Maximum IMPACT. 
With hardware texture mapping, advanced 
image processing and even greater solids 
modeling performance, these graphics 
configurations deliver more realism, as well 
as interactive digital mockup and simu- 
lation. 

To make the Indigo” IMPACT fami- 
ly even more powerful, the industry-lead- 
ing MIPS R10000 microprocessor has 
been introduced across the entire Indigo” 
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42 GB Uncompressed. 


12 MB per second 
transfer rate 


Protect the 
projects you’ve 
spent weeks 
creating 


Power loss. 

Disk crashes. 

Operator error. 

It only takes an instant to wipe out 
gigabytes of data. 

If you're on the leading edge of 
multimedia, digital video, and 3D ani- 
mation, you need a high performance 


The CY-9135 
tape library 
features one drive, 
35 tapes, 
and provides 
automated access 
to 1.47 terabytes. 


backup solution to match, And the 
CY-9000 is the only drive on the market 
capable of handling enormous files at a 
speed that respects what your time is 
worth 

Featuring a Fast/Wide SCSI interface 
and a 32 MB data buffer, the CY-9000 
1/2" tape drive can store 42 GB uncom- 
pressed to a single cartridge—at a speed 
of 12 MB per second. 

Based on field-proven helical scan 
technology, the CY-9000 features an 
MTBF of 200,000 hours and a bit 
error rate of less than 1 in 10" bits 
read—the best reliability and data in- 
tegrity in the industry. 

Need to access stored data quickly? 
Unix systems can take advantage of our 
Accelerated File Access option which 


Ideal for 
Digital Video 
Multimedia 
3-D Rendering/ 
Animation 


allows you to locate a single file on a 
42 GB tape in an average of 90 seconds. 

Whether you choose a single drive 
or our tape library, we're compatible 
with virtually every computer system, 
and we'll back you up with a one year 
warranty that includes technical support 
from our in-house engineering groups. 

Considering the investment you've 
made in hardware and software, it 
makes sense to protect the work you 
create with the most powerful backup 
solution available. 


Call today for more information 


(804) 833-9000 
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IMPACT product line. R10000 offers a 
combination of leading integer perfor- 
mance and supercomputer-class computa- 
tional capabilities, enabling new integration 
of applications on the desktop. With aggres- 
sive performance features such as out-of- 
order execution, large flexible caches, and 
superscalar design, the R10000 micro- 
processor is designed for top performance 
on real-world applications and provides two 
to three times applications performance 
improvement over the R4400 processor. 
Indigo* Solid IMPACT offers three 
processor configurations, At the $22,000 
entry-level price, customers receive a con- 


figuration of a 200MHz MIPS R4400 
processor, 2MB of secondary cache, 32MB 
of memory, a 1GB system disk and a 20- 
inch monitor. It will also be available with 
faster chip configurations: the 250MHz 
MIPS R4400 processor at $27,000, and, 
of course, the industry-leading R10000 
processor. These faster models include 
GA4MB of memory, a 2GB system disk, 
2MB of secondary cache and the same 20- 
inch monitor. 

Because this product is such a perfect 
fit for the manufacturing market, the Solid 
IMPACT offering will include a special- 
ly configured CAD bundle—Indigo2 


IMPACT Designer. This bundle puts 
everything you need to function in a 
demanding, dynamic engineering envi- 
ronment—high performance 250MHz 
CPU, Solid IMPACT grpahics with 
untouchable 3D solid modeling perfor- 
mance, expanded swap space, NFS anda 
variety of software tools. 

Indigo2 Solid IMPACT is designed 
for a wide variety of uses in the manu- 
facturing arena. With it’s varied processor 
offerings and multi-faceted appeal, Indigo2 
Solid IMPACT is well suited for meeting 
the dramatically increasing demands of 
engineers. ¥ 


Introducing the MIPS R5000 


Exciting changes to the Indy product line 
focus around an upgraded entry-level 
workstation powered by the new MIPS 
R5000 CPU. The new system delivers 70 
percent faster Tmesh performance over its 
predecessor, Indy R4400, at the same price 
point. 

The new chip accelerates OpenGL 
graphics, and is designed to boost per- 
formance on visual applications according 
to Indy product manager Ed Schreyer. The 
new graphics performance is comparable 
to the hardware accelerated Indigo XS24 
gtaphics which utilized twin Geometry 
Engines processors. Indy achieves this 
with R5000 Virtual Geometry Engine 
(VGE) 8 or 24-bit graphics. 

The new CPU features a dual-issue 
superscalar architecture, providing a sec- 
ond instruction pipeline, is optimized for 
floating-point intensive graphic proce- 
dures, such as lighting, 3D transforms 
(such as rotations), and more. What this 
means to people in the working world is 
that the door to 3D capabilities is opened 
further, allowing a greater degree of sophis- 
tication in Silicon Graphics customers’ 
daily lives. 

One Indy market expected to great- 
ly benefit is CAD (Computer Aided 
Design). Because OpenGL, a standard 
graphics library based on IrisGL from 
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Silicon Graphics, is optimized for R5000, 
VGE graphics performance accelerates 
CAD applications, which are typically 
power-hungry. 

Web sites are expected to benefit 
through more serving capacity (the abil- 


ity to handle more visitors at a site) and 
faster graphics rendering. “As content for 
the World Wide Web grows more visual- 
ly rich, content developers will need a 
more capable platform,” said Schreyer. 
In higher education, the relatively low 
cost of the new 150MHz Indy worksta- 
tion ($8,495) could help new technolo- 
gy reach more students. Digital printing 
and image procesing, as well as application 


» development, are other target markets 


expected to see a difference in efficiency 
and graphical productivity. 

The Indy workstation will offer the 
new MIPS R5000 processor this quarter 
in three versions: the 150MHz PC 
(Primary Cache), the 150MHz SC (with 
-5MB scache), and the 180MHz SC, 
(with the same .SMB cache) space. The 
starting price of $8,495 includes a 
150MHz R5000PC, a 1GB, 32MB, VGE 
8-bit system. 

All systems feature binary compati- 
bility with existing Silicon Graphics sys- 
tems—meaning the same applications 
will run on the new machines without hav- 
ing to tweak or recompile them. Upgrade 
paths from R4400 and R4600 were being 
determined at press time. +z 


Shalini Chatterjee (chatrbox@sirius.com) is 
a freelance writer living in San Francisco. 
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_, Leatirie . 
Program With 
Open Inventor _ 


| & Two Day Course With In-Class Demonstrations . 


| Learn the basics of developing interactive 3D programs. Yet, if you are an advanced programmer, 
graphics applications with Open Inventor, the Inventor automates the most time-consuming code 
powerful, object-oriented developer’s toolkit writing tasks, freeing you to concentrate on the 
from Silicon Graphics. Open Inventor takesanew _ things that ultimately make your application 

| approach to graphics programming by replacing superior. 


the traditional, hardware-based drawing model Devel ‘ Can CN Raa 
ee Pie Rin loped and taught by Dr. Chris Buckalew, 
with a more natural and flexible object model. Ie eiciaieibrolessor of Com Science at Califor- 
Open Inventor slashes application development nia Polytechnic State University, Introduction to 
time by simplifying 3D programming. Moreover, Open Inventor Programming uses code example 
with Inventor, you no longer have to be a graphics diagrams and live demonstrations. By the end of ib 
expert to develop high-performance, interactive 3D _ course, you’ll be an Open Inventor programmer. 


Contact Portable Graphics 

For A Comprehensive Course Outline And Schedule: 
http://www.portable.com 
inventor@portable.com 


PORTABLE GRAPHICS 


AN EVANS & SUTHERLAND COMPANY 


3006 ipaehoat Blvd, Suite 105, Austin, TX 78758 * 512-719-8000 Ge 


(Open Inventor is a trademark of Silicon Graphics, Inc. 
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Body Bui 


The body builder’s image began as a 17 
ond scan. The body builder posed on 
m of Cyberware’s new WB4 
Scanner. The WB4 is 


demonstration. 


B uild 


your next 


body with 


the help of Cyberware’s 


hole Body scanner. 


anning in just 
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(HE NEXT GENERATION 


>. 


“For our images to please the most critical 
eye, our digital film recorders must have the 
highest resolution, no halo,, 100% accurate 
color, reliability, speed, and support that is 
second to none. For us CELCO has it all.” 


David Rosenthal 


Digital Film Supervisor 
Tippett Studios 


+ 
eXtreme MPX Digital Motion Picture Recorder 
Upland, CA ph: 909#985#9868 fax: 909#982=2464 Mahwah, NJ ph: 201#327#1123 fax: 201"327=7047 
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Internet cafes are popping up all over 
the world—in places where people can 
meet over coffee or drinks while they 
surf the Net, exchange electronic mail, 
or talk with friends around the world 
via Internet chat lines. 


By Ken Siegmann 
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“We get 
and ae 


of people 


oung people, retired people, 
t eele who haven't Beak 


with contaulen! before.” 


Outside the On-line Cafe 
[http://www.maverick.net] in Louisville, 
Ky. the sign says, “Great desserts, coffee 
offerings and a T1 connection.” That's 
right, a T1 connection. Inside, there are 
a half-dozen tables with flowers, napkin 
holders, and Internet terminals, and 
another half-dozen tables without com- 
puters. People come to the On-line to sip 
coffee, munch gourmet desserts and 
browse the World Wide Web. 

The Icon Byte Bar & Grill 
[htep://www.matisse.net/files/bytebar.men 
u] in San Francisco advertises “American 
food from around the world.” That may 


sound like an oxymoron. The food is 
indeed American. The “around the world” 
connection is provided by an Internet ter- 
minal connected to a T1 line that sits in 
the center of the bar. 

Internet cafes are popping up all 
over the world — in places where people 
can meet over coffee or drinks while they 
surf the Net, exchange electronic mail, or 
talk with friends around the world via 
Internet chat lines. Where people once 
hunkered down over their favorite video 
games, they're now parked in front of a ter- 
minal surfing the Net. 
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“It’s the pinball 
machine of the nineties,” 
says Vince Paratore, man- 
ager of the Icon. 

To be sure, these 
combinations of bar, 
restaurant, and cyber salon, 
are opening in major cities 
and technology centers 
worldwide like New York, 
Boston, Los Angeles, San 
Francisco, Toronto, London, 
and Paris. But they're also showing up in 
such places as Wichita, Kansas, Matthews, 

N.C., Scranton, Pennsylvania 
and Vancouver, Canada 
Some of them are big 
restaurants with up to 20 
Internet terminals. Some, 
like the On-line, have 

only a few terminals. 
In the United 
Kingdom, Cyberia 
{http://www.indus.co. 
uk/cyberia/cafe.htm] has 
recently opened its third Internet cafe. The 
other two are in London and Edinburgh. 
Cyberia offers light snacks and Internet 
access, along with “Cyberhosts” to rec- 
ommend interesting Net sites and help the 
uninitiated learn to navigate. 

In the Czech Republic capitol of 
Prague, a group of British entre- 
preneurs are working to open an 
Internet cafe called the Terminal 
Bar. Using a Silicon Graphics 
WebFORCE CHALLENGE 
server, they plan to setupa3D 1} 
Web site and they are installing 
four Silicon Graphics Indy work- 


stations for patrons to scan 
the Net and the Web. 

It’s a serious chal- 

lenge in Prague. Permits 
to open the cafe have 
been wending their way 
through the Czech 
bureaucracy for months, 
but Terminal owners are 
confident that they will 
open before the end of 
the year. Only 32 percent of 
Prague residents even have telephones. 
Most people think surfing the Net has 
something to do with fishing. 

“The communications infrastruc- 
ture is appalling,” says Chris Stander, one 
of Terminal’s three owners. “You ask 
someone here if they have a telephone and 
they laugh at you. They really laugh 
when we tell them what we're doing. But 
more importantly, in a year’s time, this will 
be exactly what people want.” 

The point, says Stander, is that 
Eastern Europeans are starving for infor- 
mation from the West and the rest of 
Europe. The Terminal’s Internet connec- 
tion is only one facet of its mission to be 
a key information center for Prague resi- 
dents. The bar will also offer hundreds of 
books, magazines, and 
videos that are oth- 
erwise hard to get 

in the Czech 
Republic. 

In the 

USS. the trends 

among Internet 

cafes are more 

pedestrian and 
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“We’re here to serve the culture that’s 
out there and this is an emerging 
part of the culture.” 


certainly less political. Internet cafes are 
emerging as hubs to bring people togeth- 
er for musical, artistic, and commercial 


events. 

The @ Cafe [hetp://www.fly.net] in 
New York City’s trendy East Village dis- 
trict held a recent Internet event to launch 
a digital gallery of works by artist Uri 
Dotan in i on Visual Computing 
[hetp://www.ion.sgi.com]. Dotan uses a 
Silicon Graphics workstation and 
Alias/Wavefront software to create virtu- 
al environments and cyberscapes that 
wouldn't exist outside the digital world. 
The event featured the i on gallery on 18 
terminals and a CU-SeeME video con- 
ference where Dotan chatted about trends 
in digital art and music with pop musician 
Graham Nash in Los Angeles and i on edi- 
tor-in-chief Wendy Govier in Mountain 
View, Calif. People could access the dis- 
cussion on a cafe terminal, see it on a big 
screen, or log in from other locations. 

In October, a Virginia-based rock 
band called Everything [http://www. 
ecolon.com], launched what may have 
been the first “cyber tour” of Internet cafes. 
The band’s performances for five nights 
around central Virginia were broadcast live 
over the Net to about 50 cafes in the U.S., 
Canada, and Europe. In some places, cyber 
viewers could watch the show on termi- 
nals at their tables. The @ Cafe broadcast 
the show on its giant video screen. 
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Indeed, even 

with a 56 Kb T1 
line the video is 
short of television 
quality. It's more 
like watching a 
super-fast slide 
show with great 
music. 
“The concept has been slow to catch 
on, but I’m a firm believer that it’s going 
to go,” says Bob Graves, owner of the On- 
Ramp Cafe [http://www.webserve. 
com/clients/onramp] in Matthews, N.C., 
and one of the participants in Everything's 
cyber tour. “It’s an education process, but 
that’s part of the pain of starting a new 
business.” 

On-Ramp has only been open since 
June. Although the Internet is virtually 
unknown to most central North Carolina 
residents, the terminals have kept once 
curious and now hooked patrons coming 
back. 

In fact, like other cafe owners, Graves 
is surprised by the broad cross-section of 
people who are coming in to use the ter- 
minals. 

“We get young people, retired peo- 
ple, and a lot of people who haven't been 
with computers before,” Graves says. 
“The majority are people who do not have 
the Internet and have heard 
about it and want to check 
it out before they spend 
their money. We're a learn- 
ing center.” 

Graves charges Net 
users $5 an hour. Some 
cafes charge as much as 
$10 an hour. At the Icon 
in San Francisco, the 
Internet terminal is 
free, but there’s a $5 
minimum at the bar. 


A handful of cafes in the Los Angeles area 
are connected through CafeNet, a service 
that provides coin-operated Internet ter- 
minals and services. Some cafes report that 
the terminals are full most of the time with 
people waiting in line. The @ Cafe is plan- 
ning to add more terminals to cut down 
on the wait. And while the terminals draw 
a lot of people, cafe and restaurant own- 
ers say the point is to sell food and drink. 

“We live in a city with 3,000 com- 
petitors in the food industry, so it’s a hook 
and it gives people something interesting 
to do,” says Icon’s Paratore. “We're here to 
serve the culture that’s out there and this 
is an emerging part of the culture.” 

Ken Manford, owner of the On-line 
says there are lots of cafes in Louisville, but 
his is the only one with Internet terminals. 
He predicts that eventually there will be 
lots of Internet cafes, but for now, 
“Everybody is waiting to see how we do.” 
He's confident that Internet access will be 
as addictive as the cafe's great desserts and 
coffees. 

For a listing of Internet cafes, check 
out the Cyber Cafe Guide (http://www. 
easynet.co.UK/pages/cafe/ccafe.htm] on 
the Web or join the newsgroup at 


newzalt.cybercafes, +7 


Ken Seigmann is a freelance writer living in 
Sunnyvale, California, specializing in high- 
technology issues. 
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Makimize your scope 


www.paradigmsim.com 


Paradigm Simulation Inc., the leader in 
real time simulation and virtual reality 
software development tools for Silicon 
Graphics workstations, presents 
ParaScope. This visionary interface 
allows you to view all aspects of 
Paradigm, inside and out. Explore 


ParaScope to maximize your vision 


and see the shape of reality. 


PAR |1GM 
Simulagton Inc 


214-960-2301 * 214-960-2303 FAX 


pie eeuen g ES 
Group 
VR 
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the EASY way’ 


Introducing the You'll love the easy setup and _— And because it interfaces via 

sesiModem Server!” administration. Each scsiModem SCSI, the scsiModem Server 
Central Data’s new scsiModem port is a local tty port, compared won't even consume a 

Server makes it easier than ever to Ethernet’s “pseudo-ttys.” The workstation card slot. It’s 

to connect modems to your result: no complex compatible with Sun, 

UNIX® workstations and servers. network configur- €e@ei HP, IBM, DEC, and =~ 

It integrates 8 or 16 PCMCIA ations. No Ethernet eS silicon Graphics. It's 

modems in a single chassis, bottlenecks. Reduced CPU covered by a 5-year warranty, 

eliminating the cabling mess of overhead. And a much lower and a 30-day money-back 

stand-alone modems and cost per port. guarantee. 


power supplies. You'll also love the speed. Check out the scsiModem 
Each port will handle today’s Server today. See for yourself 
fastest 28.8K modems, with how easy remote access can be. % 
both hardware and software Call 800-482-0396! 
flow control. 


Email: g-info@cd.com + WWW: http://www.cd.com/ - FTP: ftp.cd.com » FAXback Hotline: 800-482-0301 
1602 Newton Drive - Champaign, IL 61821-1098 + 217-359-8010 - 800-482-0396 - Fax 217-359-6904 
Contra Data product names are trademarks of Central Data Corporation. All other trademarks are the property of their respective owners. 
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ee BREAKTHROUGH: Visual Computing and the Reinvention of Business 


Part Two 


Seeing the Possibilities 


Using Visual Computing for Competitive Advantage : 


By Douglas Cruickshank = 


“Even though we navigate daily through a perceptual world 
of three spatial dimensions and reason occasionally about high- 
er dimensional arenas with mathematical ease, the world por- 
trayed on our information displays is caught up in the two 
dimensionality oft the endless flatlands of paper and video 
screen... Escaping this flatland is the essential task of envisioning 


+ information—for all the interesting worlds (physical, bio- 
_ logical, imaginary, human) that we seek to understand are 


‘ 


_ inevitably and happily multivariate in nature. Not flatlands.” 


Edward R. Tufte 
“Escaping Flatland” Envisioning Information, 1990 


In Envisioning Information, Edward Tufte writes that his 
reference to “Flatland” is based on the ideas in another 
book published more than a hundred years eatlier in 1884. 
“Flatland: A Romance of Many Dimensions,” by Edwin 
Abbott Abbott (writing ander the four-cornered pseu- 
donym “A. Square”) tells of a two-dimensional universe 
populated by a-race unable torconceptualize beyond the 
limitations of its own world. Despite its age, Abbott's clas- 
sic story is often referenced in books and articles about 
visual computing. The referencé is an especially apt one. 

In Abbott's fanciful narrative—both a social satire 
of Victorian England and a conceptual exploration of 
higher dimensions—protagonist A. Square lucidly 
describes his own world, as he struggles simultaneously 
to imagine what life would be like in a three-dimensional 
universe. Through Abbott's clever use of dimensional 
analogies, A. Square finally grasps the all-inclusive nature 
of seeing three dimensions and deems it god-like. As com- 
pelling as‘it is, visual computing falls short of divinity, 
but A. Square's s delight at his realization is similar to what 
many professionals are experiencing today as they move 
their work from the flatland of conventional computing. 
to the 3D, virtual world of visual computing. 

The companies and individuals making the move are 
doing so in response to the rapidly changing landscape 
of business, and the intensifying hallenges of competi- 
tion. In many ways, these enterprises are reinventing them- 
selves and their methéds, adopting new techniques, 
refining and redoubling their efforts, and taking a close 
look at operations in order to make research, development, 
design, production, and marketing more efficient and 
effective. Companies both large and small are focusing 


* onthe ability to move fast, to make quick, well-informed 


decisions, and to respond promptly to fluctuations in mar- 
ket trends and changing customer needs. . 
Yn addition to the necessity of keeping technologi- 


- cally up-to-date, many businesses know that the first two 


companies to release a next-generation product can 
capture as much as 80 percent of market share. In pur- 
suit of that market advantage, businesses are using col- 
laborative work groups | (members of which may be located. 
around the world) and performing engineering and design 
efforts in parallel. They are also employing virtual pro- 
totypes and leveraging digital data for multiple uses from 


~ manufacturing to marketing to instructional video. And 


they are doing all of this using visual computing. 
_ The Competitive Edge 


More than three-quarters of the Fortune 100 companies 
depend on visual computing to help:them invent their 
products. And in more than 30 countries, long-established 
companies such as John Deere, Volvo, Daimler-Benz, 
Sony, and McDonnell Douglas are using this new tech- 
nology to meet the computing challenges that are piy- 
otal to their competitive strength. Levi Strauss uses visual 
computing to stay ahead of fashion trends. Rubbermaid 
creates photo-realistic 3D models of new product ideas 
for focus group tests, substantially reducing the time and 
high cost of fabricating conventional prototypes. And 
BMW performs intensive crash analysis using visual com- 
puting, bringing both safety and economy to this essen- 
tial research. Each of these companies has seen improved 
quality and accelerated time-to-market while reducing 
costs for new products. 

From large companies such as Ford,. Chrysler, 
Timex, and Boeing, to two-person design or animation 
studios and small engineering and architectural firms, the 
measurable benefits of visual computing are making its 
use a business imperative. 

In addition, it’s important to many companies that 
visual computing is playing a fundamental role in rapid- 
ly developing modes of ‘interactive communication, 
such as the Internet’s World Wide Web, interactive tele- 
vision, and innumerable multimedia applications. 


. Saving Time and Money 
Whether used for designing automobiles, washing, 
machines; wristwatches, jet aircraft, or racing yachts, visu- 
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al computing brings stunning increases in speed to the 
design process. Boeing saved “millions of dollars, and hun- 
dreds of thousands of design hours” using visual com- 
puting to design and create a virtual prototype of the 777 
passenger jet—no conventional prototype was ever pro- 
duced; from conception through production the only 
model of the new jet existed in a computer. The company 
also achieved unprecedented precision from design to final 
product. “When we went and Jooked at the airplane after 
it was built,” a member of the Boeing 777 team recalled, 
“from the hose to the tail it was only off three-thousandths 
of an inch, which is just-unheard-of 
accuracy. And one wing was perfect. 
Using the new technology,” the team 
member continued, “subsequent air- 
planes have gotten even better. Our 
original goal was to cut down change- 
error and sework by fifty percent. 
We've actually attained a seventy to 
ninety percent reduction.” 

Chrysler Corporation is the first 
automaker to employ a “virtual auto 
factory” in which all automobile 
design, engineering and testing is done 
with visual computing. The innovative 
system lets Chrysler engineers simulate 
each step of the assembly process and 
view it on screen before anything is 
actually built. Imagine being able to 
make a highly detailed movie of an 
entire manufacturing process, and change any detail at 
will before ever going into production, and you've got the 
idea. Chrysler estimates that the system reduces the time 
it takes to plan the manufacturing process for a new vehi- 
cle by 10 weeks. 

A somewhat splashier example is Team New Zealand, 
winner of the 1995 America’s Cup yacht race. The team 
has attributed a large part of its success to the use of visu- 
al computing, which made it possible to analyze between 
5,000 and 10,000 design iterations over a two-month peri- 
od. Team New Zealand’s skipper, Russell Coutts, 
explained, “I can see the analysis on the computer 
screen, and within hours test those results on the water 
and feed observations to the designers.” 

It isnot, however, solely big or high-profile business 
that is benefiting from visual computing, Smaller, forward- 
thinking firms, such as Katz Design in Montreal, 
Canada, have made it the foundation of their enterprise. 
“We're involved in product development, ranging from 


underwater photographic systems to cellular phones, exer- 


“ cise equipment and alpine skis,” said Robert Katz, the 


company’s president. “The way we design has drastical- 
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quarters of the 
Fortune 100 


companies 
depend on visual 
computing to help 
them invent 
their products. 


’ 


ly changed since we've started using visual computing. ~ 
Instead of using 2D drafting, even from CAD packages, 
we create 3D models in the computer. Then we use those 
3D models, along with other visual computing features, 
like sound, video, and animation, to show the products 
to our clients. We also use the models to communicate 
with tool makers, to create injection molds, and to guide 
manufacturers«in fabricating the actual parts. That 
allows us to correct any problems at the prototype stage, 
and to substantially reduce the product's time-to-market.” 
Another firm, Airborne Industries Limited of Essex, 
England, a maker of unusual inflata- 
bles for promotional and industrial 
uses, reports similar success with visu- 
al computing in streamlining its pre- 
viously time intensive design process, 
“(In the past), each 3D surface had to 
be converted to flat 2D panels and 
then drawn to scale at various view- 
points, allowing calculation of true- 
lengths,” explained David Belton, 
Airborne’s design engineer. “This 
could take weeks, depending on the 
complexity of the surface.” Now, 
using visual computing in the form of . 
AutoCAD software runhing on a 
Silicon Graphics workstation, 
Airborne has achieved considerable 
time savings, as wéll as other com- 
petitive advantages. “Our design engi- 
neers can construct the finished article in 3D, and then 
manipulate it in real-time from any viewpoint in space, 
or twist it around from any angle,” Belton said. “The sys- 
tem allows us to take the required true lengths directly 
from the 3D wireframe representation. This is a far eas- 
ier and more accurate method. We are now able to com- 
plete jobs in half the time needed previously when dealing 
with hand-drawn designs. This is particularly useful when 
someone is finding it hard to visualize the finished prod- * 
uct. We can display the full-color 3D design on the screen, 
with lighting and shading as appropriate. The CAD sys- 
tem,” he continued, “has not only speeded up our design 
process and increased the accuracy of the designs, but it 


~ also represents excellent value for the money.” 


The above is just a handful of examples taken: from 
the area of design and manufacturing, but, as we'll see 
in later articles in this series, visual computing is bring- 
ing similar advances to entertainment production, med- 
icine, oil and gas exploration, and numerous other 
human’ endeavors. The obvious advantage of shorter 
design and engineering cycles is that businesses get their 
products—whatever they may be—to market faster, but 
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leading proponents of visual computing say that the more 
important benefit is that a project can’start later. And that 
directly translates into better access to technology, more 
time to scrutinize and improve quality, and the ability to 
become more familiar with customer requirements 
before committing to the final design of a product. Its 
much easier to predict the future when the future is weeks 
away, rather than years. 


Collaborative Work 
Ina sense, even when just one individual is involved, visu- 
al computing is a collaborative act, The collaboration takes 
place between theshuman brain and a 
_ machine: a powerful computer 
designed to capitalize on the singular ~ 
ability of the visual system and the intu- 
sitive power of the mind with an 
unprecedented immediacy. When the 
human brain's lightning-like ability to 
grasp the meaning of images, shapes, 
colors, and movement combines with 
the computer's ability to manipulate 
voluminous quantities of informa- 
tion, a remarkable human-machine col- 
laboration occurs. When many people 
and multiple computers work togeth- 
et, the possibilitiés don’t merely mul- 
tiply—they increase exponentially. 
Tes only natural that as technolo- 

. gy has become increasingly sophisti- 
cated, its ability to make the simple act of working together 
even simpler is one of its most compelling features. Visual 
computing makes it easier than ever for many people to 
work together simultaneously, forming high-functioning 
work groups that can include participants worldwide. This 
has become khown as “collaborative computing.” Today, 
the need for collaboration is more critical than ever because 
products are much more complex, and customer demands 
are greater. What's more, many companies have facilities 
around the globe with, for example,.a research and devel- 
opment lab in one country, financial headquarters in 
another, and a marketing department in yet another. — 

Ina typical visual computing collaborative scenario, 
a group of individuals in different locations develop a 
product uses video conferencing, a virtual whiteboard, and 
3D models that can be manipulated and annotated by 
all participants. Regardless of where in the world the group 
members are, they work together as if they were in the 
same room. This collaborative methodology—now 
becoming well established at companies from Ford to 
Varian and Boeing to Cessna—is having a tremendous 

_ impact on engineering and manufacturing due to the 
heightened effectiveness and efficiency it makes possible. 
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In turn, collaborative product development is having a 


_ far-reaching effect on both business and consumers, and 


is profoundly changing the way that companies compete. 

But true collaborative computing goes deeper than 
simply designing and developing a product, it starts with 
the initial conceptualization. In that early phase of 
product development, marketing information from end 
users (and prospective end users) is collected and incor- 
porated into the process. The collected data is used in con- 
ceiving ‘the product and may also be employed for 
marketing internally, attracting investors, and familiar 


* izing pneany personnel with project requirements. The 


collaborators then focus on the man- 
ufacturing process, where information 
is supplied to. those in charge of 
assembly or fabrication. (Individual 
members of the work group will typ- 
ically come and go during different 
stages of development.) Later, the 
same information is leveraged once 
again to create manuals, instruction- 
al videos, and internal and external 
marketing materials. Using data in this 
fashion—creating it once but manip- 
ulating it for use in a variety of ways— 
is known as “multi-mastering.” 

The collaborative approach sub- 
stantially broadens the scope of the 
design and manufacturing processes to 
include everybody that may come in 
contact with the product, from inception to delivery. It 
also allows for engineering, analysis, design, quality con- 
trol, and various other functions, which were once per- 
formed consecutively, to take placé concurrently, resulting 
ina shortened development cycle, improved product per- 
formance, greater flexibility, and increased competitive- 
ness. ; 

_As one manager at Silicon Graphics observed, 
“There’s enormous value in developing data once, keep- 
ing the information electronic—digital—andileveraging 
that data across’a variety of functional groups through- 
out an enterprise. One of the greatest benefits of collab- 
oration is the synergistic effect of having several people 
involved in the development of an idea. It’s impossible 
to quantify what this type of cross-functional commu- 
nication can mean to a company’s success: It has positive 
ramifications at every level.” 


Virtual Prototypes 
Virtual prototyping is another.capability of visual com- 
puting that is radically changing the way companies com 
pete, trimming enormous amounts of time from what has 
traditionally been one of the most time- and labor-inten- 
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Introducing the first 50IMB/sec disk array. 
Coming soon to a studio near you. 


Built using active backplane technology and a hardware-based RAID controller, the MX/500 RAID storage system takes the most 


advanced, fault tolerant storage systems available one step further. With 27GB to 2.2 terabytes using 5.25" removable drives in a 
master/slave architecture. the MX/500 cost-effectively gives you SUN CU EC TEUIIVELUDEIE SES CCRUC ia) But real- 
world storage systems require more than sheer 


capacity. They demand power and perfor- 


mance to handle your 
EXEL applications. Which is why 
we've designed the MX/500 RAID disk arrays 
with a Fast and Wide SCSI-2 interface, a blaz- 
ing fast 1960 RISC processor, and up to 128MB 
of cache. 

At the center of Mega Drive’s award-winning 
RAID disk arrays is an active backplane that 
provides millions of hours of reliable perfor- 
mance. Built on a hardware-based RAID archi- 
Tounnornce Not swappable drives, power sup- 
Mega Drive RAID disk arrays 
run complex applications year after year with- 
out ever skipping a beat. To further increase 
the fault tolerance of the Mega Drive arrays, 
the MX/500 is available with redundant con- 
trollers, remote pager modules and hot spare 
options. 

Just as important as reliability and perfor- 


mance is your need for flexibility, So naturally, Me ga Drive MX/500 RAID Disk Arra ys 


all of Mega Drive’s RAID disk arrays are SG, maaan cate: 
we 


WES Tig ready. And for your evoly- Intl 1960 PERC-Based RAB Contrer 


; : Cables, Active Bactptase 
ing storage needs, they provide a | Zer0-cost | 
UCL path by simply adding up to six Xs/500 slave units to each master unit. Giving you up to 315CB on a single SCSI ID. 


Reliability. Performance. Flexibility. It all adds up to this: Mega Drive RAID disk arrays solve all your real world storage needs, 


| a For more information on the most advanced storage systems JD MIEGADRIVE 
available, call Mega Drive today at 1-800-664-MEGA. 489 South Robertson Boulevard. Beverly Hills, CA 90211 


Phone 310.247.0006 * FAX 310.247.8118 
E-mail: sales@uu1201 megadrive.com 


NetWore 


west = MacOS 
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BREAKTHROUGH: Visual Computing and the Reinvention of Business 


sive aspects of product development. In virtual prototyping 
a complete model—meticulously accurate inside and 
out—is created in a computer instead of being laboriously 
constructed from wood, clay, art board, or similar mate- 
rial. There are no constraints as to the size or nature of 
the virtual prototype. Ford creates new car models this 
way, and Nike tries out its new shoes on a visual com- 
puting workstation long before you try them on your feet. 
In addition to modeling the prototype’ look and con- 
struction, visual computing can let a product develop- 
ment team perform wind tunnel tests, see how a dress 
design will move when it’s produced in different types of 
fabric, and even project how buildings will be affected 
by an earthquake or how a superstructure will respond 
to a range of stress loads. The speed and power of visu- 
al computing allows users to interact with prototypes in 
_a manner that is astonishingly similar to how they might 
deal with such an object in the real world. And in the case 
of architecture, aircraft development, and otherlarge-scale 
projects, visual computing enables one user, or an entire 
work group, to “walk-through” the virtual prototype, 
checking every detail from wall colors to the size of screws, 


even the view from a window. The competitive advan- 


tage of being able to “build” something as big as a plane 
ora building, and then let clients, engineers and quali- 


ty control personnel take an inspection “tour,” is certainly 


‘ 


one of visual computing,s most impressive attributes, 
Manufacturers are already saving billions of dollars 
thanks to virtual walk-throughs. 

The few examples given above illustrate how the ways 
in which companies compete are changing, especially in 
the areas of product development and manufacturing. But 
this is only a sampling: The ease and control thar visual 
computing brings to information management and 
analysis, communication, marketing, and the copious 
other aspects of everyday business are bringing change to 
every type of work where computers are used. As Edwin 
Abbott Abbott's “A. Square” discovered, seeing beyond 
flatland offers nearly infinite possibilities. It seems 
inevitable that what we now call “visual computing” will, 
in the not-too-distant future, simply be called “com- 
puting.” The companies that prevail then will be the ones 
that have the foresight to understand the changing nature 
of business now, and the importance of going beyond the 
limitations of flatland. 


Visual Computing’s Six Principal Benefits 


Like any technology, the contributions visual computing 
makes can differ significantly according to the type of 
application in which it’s employed, but most users agree that 
visual computing’s six most consequential benefits are: 


¢A substantial reduction in the time it takes to design products 
The ability to respond much faster to changes in the market 


The capacity to create higher-quality products 


¢Enhanced interpersonal communications, along with the 
ability to better understand and convey complex ideas and 


processes 


¢ Increased and more effective innovations 
°A distinct advantage over competitors, as well as a “leveling 


the playing field” effect 
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Real light. Real time. Unreal difference. 


Allow us to shed some light on your images. Representing a new generation of visualization 
technology, Lightscape is the first application to combine radiosity algorithms with a 
physically based (IES) lighting interface. Now you can create fully-rendered 3D environments 
of unsurpassed natural realism that you can interactively move through and explore. 


Designed to compliment your existing modeling and animation systems, Lightscape’s “Virtual 
Sets” can be composited (in real-time or off-line) with live action or animated characters. 
For more information on the Lightscape Visualization System call 1-800-343-0073 today. 


One look and we think you'll agree: It's time to get real. 


This image is not a photograph but was created using the 
Lightscape Visualization System from geometry created with AutoCAD. 
Image courtesy of Advanced Graphics Applications 


Lightscape is a trademark of Lightscape Technologies, Inc. 
AutoCAD is a registered trademark of Autodesk, Inc. 


Lightscape 


1054 Saratoga-Sunnyvale Road, Suite 200, San Jose, California 95129 U.S.A. 
Tel: 1 408-342-1900 Fax: 1 408-342-1910 email: info@lightscape.com 
WWW - http://www.lightscape.com 
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If your server could talk... 


Would it curse you for not having Ninee” networking software? Or would it break down trying? At Xinet 
we work hard to make sure that your SGI server and Macs have a strong, dependable relationship, the 
kind of relationship that would make any system administrator proud. 


Share resources seamlessly: K-AShare & K-FS 


Macintosh” and Silicon Graphics” workstation users 
share files effortlessly and reliably. K-AShare® brings 
UNIN-resident files co Macintosh computers; K-FS° 
brings Macintosh files to Silicon Graphics workstations. 
Cross-platform applications like Frame, Photoshop and 
Mlustrator can read and write the same files from cither 
system. 


Better than an AppleShare file server 


Silicon Graphics workstations running K-AShare 
provide higher performance than dedicated AppleShare 
servers while allowing Mac users to stay in their 
familiar Mac environment. And, the Silicon Graphics 
workstation simultancously gets other important jobs 
done for you. Now coupled with new AppleShare’ 
Workstation 3.6 software, K-AShare is even faster than 
before — Finder copy performance is increased 40%. 
More printing options: K-Spool 

Macintoshes and Silicon Graphies systems talk to all 
PostScript printers and imagesctters regardless of how 
they're connected. Each system continues to use its 
own familiar printing interface. F 
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Increased productivity 


Macs finish printing more quickly, and UNIX 
workstations have access to many more 
printing devices. K-Spool also brings the 
power of Impressario™ to your Macs! 


OPI workflow solution: FullPress 


Now we've applied our expertise to Open 
Prepress Interface (OPT) with FullPress™. 
This is the workflow solution for prepress file 
sharing, print spooling and OPI, increasing 
productivity in any environment where 
multiple Macs are used to produce complex 
printed pieces. 


Taking full advantage 
of Web technology, the 
look of ion keeps evolv- 
ing. What you can't 
experience here is the 
opening animation on 
the cover of issue #3. 


Documenting a Revolution 


New on-line magazine offers technology narratives 
rich with graphics, movies, and sound. 


Ts new World Wide Web-based 
magazine from Silicon Graphics, i on 
Visual Computing, is designed for an ever- 
growing audience of people interested in 
visual computing. ion documents the 
digital revolution that is transforming 
global business—from motion pictures to 
manufacturing. 

The cyber-sister to JRIS Universe, ion 
was born in April of 1995 at the Web 
address http://www.ion.sgi.com. Silicon 
Graphics developed the online magazine 
to spotlight outstanding work being done 
in the visual computing arena—work 
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By Anita Schiller 


that cuts across many different disci- 
plines. 

ion takes you behind-the-scenes to tell 
the technology story through the eyes of 
industry leaders. Article topics range from 
entertainment to industrial design, from 
fine art to scientific visual simulation, and 
more. The magazine takes full advantage 
of the richness of the Web by incorpo- 
rating 3D graphics, animation, sound, 
video and text. 

“Silicon Graphics is producing the 
ultimate resource on the Web to address 
interactive visual technologies and their 
place on emerging global supernetworks,” 


said David Bagshaw, vice president of mar- 
keting at Silicon Graphics. i on Visual 
Computing will keep Web users’ fingers on 
the pulse of a new era of change—a shift 
in the way we think, interact, and col- 
laborate.” 

Silicon Graphics chose the Web 
medium to tell these stories because the 
Web offers a tremendous new opportunity 
to reach a broad audience, one with an 
inherent interest in visual computing. 
After all, the Web brought visualization to 
the Internet. 

More importantly, the Web medium 
can do justice to the compelling story of 
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whatever YOU want to 


aT ae 
videotape 


PC Video Conversion can HELP! you with 
the affordable easy to use solution 
bridging the gap between 

COMPUTER Ee how visual computing is changing popu- 
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PC Video Conversion 
1340 Tull Ress Suite 309 


ion’s NEWCULTURE section examines 


the visual computing revolution. In ion, 
the audience can actually experience the 
wonders of visual computing—through 
short video clips of phenomenal movie 
special effects—or behind-the-scenes tours 
of how an application works—or even by 
uploading and manipulating an image. 

“jon emphasizes the people behind the 
technology,” said Editor-in-Chief Wendy 
Govier. “We've created a magazine where 
That is the question! ees ee ani 

comers alike can benefit from other peo- 

ple’s stories. Imagine the cross-pollination 
of ideas that can take place.” 

ion is presented in six dynamic sec- 
tions: 


STRIDES takes you inside innovative 


For 3D Stereoscopic Visualization and Presentation Products, 
no one else can offer all these exclusive features: 


large screen projection capability © affordabilit “ St 

@ 3D stereoscopic notebook capability © ultra- portability See BEG Se eee 

3D stereoscopic transparency capability © plug and play setup ing to change the way they work. 

@ inexpensive eyewear © patented uPol™ process CYBERSTARS profiles visual com- 
e and many more features puting luminaries, from CEOs to indus- 


trial designers - from engineers to 
Call VRex Today! ny 


VRex, Inc. © 8 Skyline Drive @ Hawthorne @ NY © 10532 . os “panera features the — 
ph: 914-345-8877 © fax: 914-345-9558 Sa ace a a ia 


Visit us on the World Wide Web — http://www.vrex.reveo.com 
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Dat panto oat ome 


The latest issue of ion features the magnif- 
icent computer graphics of ancient Native 
American cities, recreated by Santa Barbara 
Studios for the CBS-TV mini-series 500 
Nations. 


effect reviews, fine art, books, video 
games, and more. 

WEBJUMPER focuses on Net issues, 
from copyrights to Internet cafes, and a 
cyber art gallery tour by University of 
Illinois Art Professor Joseph Squier. 

BUZZ offers short vignettes on new 
products. 

INTERACTIONS is an active arena 
for ideas, offering software step-by-steps 
as well as interactive exercises and games, 
and free images such as tiles to create Web 
backgrounds. 

ion is the latest addition to the Silicon 
Graphics family of Web sites. The com- 
pany has been transformed by the Web, 
with extensive use both inside the firewall 
for employee productivity and commu- 
nications, and externally. 

The Silicon Graphics corporate Web 
site, Silicon Surf ( htep://www.sgi.com), 
was introduced in early 1994, when the 
Web was in its infancy and few companies 
had ventured onto the Internet. On aver- 
age, 15,000 to 20,000 visitors from 
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athletic futhicn footwear 
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Stories, like this one about L.A. Gear's use 
of CAD for hiking boot design, are presented 
in an easy-to-read format. 


around the world explore the site every- 
day, searching for the latest product infor- 
mation, including product specs, training 
schedules, technical white papers, answers 
to frequently asked questions (FAQ), and 
free downloadable demonstration software. 

Silicon Graphics subsidiaries and 
partners can also be found on the 
Web. Check out Alias/Wavefront 
(http://www.alias.com), MIPS 
Technologies, Inc. (http://www. 
mips.com), Silicon Studio (http:// 
www.studio.sgi.com), and Interactive 
Digital Solutions (http://www.ids. 
sgi.com). 

And, of course, don’t forget the newest 
family member, i on Visual Computing. Join 
Silicon Graphics in the visual computing 
revolution at http://www.ion.sgi.com. 
Keep an eye on ion and see what's possi- 


ble on the Web. ¥ 


Anita Schiller is Director of Electronic 
Marketing at Silicon Graphics, where she is 
responsible for the company’s strategy on the 
Internet. 
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IMMERSE 


YOU 


cee 


Nothing on the horizon 
surpasses the VR 4 for high 
end immersion applications. 

Virtual Research has set 
the standard in affordable 
real-world solutions. 
Our clients include: 
NASA, Volvo, Boeing, UNC, 
U.S. Army, U.S. Navy, IBM, 
Deneb Robotics, Lockheed, 
SGI, Paradigm, MultiGen, 
MIT, Sense8, Division... 


Call us at 408-748-8712 XO11 


Virtual Research 
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‘Pre-Photograph” Your Designs 
And Let The World Read Your Mind. 


IRIS 


* ascitex Gompany 


IRIS Printers — For Ultimate Color Output. 


IRIS is o trademark of IRIS Grophics, Inc., which may be registered in certain jurisdictions. 
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No matter what industry you're working 
in today, the ultimate success of your 
product design depends on a powerful, 
convincing presentation. The kind of 
presentation only an IRIS print can make, 

Sending your digital rendering to an 
IRIS printer is like taking a photo of 
your product before it even exists. With 
a perceived resolution of 1200 - 1800 
dots per inch and the widest color 
range in the digital world, IRIS prints 
make a startling impression. Better yet, 
they give you the power to transform 
the designs in your mind and the images 
on your monitor into richly detailed, 
full-color presentations. 

The photo-realism of an IRIS print 
lets you produce more prototypes in 
less time. It streamlines your design 
process. Gets you faster management 
approval. Promotes design-team 
collaboration. And delivers your 
product to market faster. 

IRIS printers are fully compatible with 
UNIX™, Mac™, and PC-Windows™- 
based platforms. They work with all 
popular design systems and operate 
seamlessly in networked environments. 
Best of all, they produce dazzling 
pre-photographs of your concepts, in 
formats up to 34" x 46" on a wide range 
of low cost substrates. 

But don't take our word for it. Let your 
eyes be the judge. Call IRIS today and 
ask us to send you a sample print. We'll 
show you how, when your design’s on 
the line, everything else pales next to the 
ultimate pre-photograph. 


IRIS Graphics, Inc. 
Six Crosby Drive 
Bedford, MA 01730 USA 


(800) 947-4712 » FAX (617) 275-8590 


e 
The Animation’s Great, 
But it Doesn't End There 


By Kenneth Orville 


Ever taste a mint julep? I did once, years Same thing happened when I took my 10- Tay Story is the tale of a pre-adoles- 


ago in New Orleans. There I was, under 
the shade of magnolias one steamy after- 
noon, and the words slipped out of 
my mouth as our waiter wrote them 
down, “Mint julep.” I envisioned 
something cool and innocent—a 
creamy, mint-green concoction 
sipped on the verandah. 

What a surprise, then, to dis- 
cover the true nature of the mint 
julep. Like a glass of kerosene on 
the rocks, this is one hard-core 
highball, and none too tasty, 
either, “Julep” must be Cajun for rock- 
et fuel; the “mint” comes from a measly 
green leaf that floats on top. Apparently, 
the allure of all that mint juleping down 
South has more to do with how you feel 
after you put one away than how the drink 
actually tastes. 

So here’s my point. I ordered that drink 
expecting one thing, and I got another. 
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year-old daughter to see Toy Story, the first 

full-length computer-animated movie. I 
expected the animation itself to 
be the star of the much-tout- 


ed Walt Disney/Pixar production. And 
while the animation is phenomenal, it’s not 
the reason to go see Toy Story. Director John 
Lasseter’s new flick is superb. But instead 
of relying on the standout animation to be 
its sole claim to fame, Lasseter uses it as a 
powerful atmospheric tool—just a great way 
to tell a great story. 


cent boy named Andy and a roomful of 
his favorite toys. His best-loved play- 
thing is Woody, a string bean cowboy sher- 
iff doll whose drawstring has him saying 
things like, “Reach for the sky!” and 
“You're my favorite deputy.” The 
boy plays with his other toys, of 
course: Mr. Potato Head, 
Tyrannosaurus Rex, a bucket of 
green plastic Army soldiers, Little 
Bo Peep, and a motorized, 
remote-control dune buggy, to 
name a few. To Andy and his 
family, these toys do nothing 
out of the ordinary: Woody and compa- 
ny move only when moved by a human; 
‘Woody doesn't speak unless the string that 
stretches from his back is pulled. 

But when humans aren’t around, the 
toys come alive, and Woody’s the leader. 
Holding “staff meetings” in Andy's room 
and addressing the group with a micro- 
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phone attached to a Playskool boom box, 
Woody (charmingly voiced by Tom 
Hanks) keeps everybody in line. This is a 
full-time job in itself, thanks to marvelous 
and quirky characterizations by Don 
Rickles as the grouchy and suspicious Mr. 
Potato Head, Wallace Shawn as a timid 
Rex, Annie Potts as an amorous Bo Peep, 
and Jim Varney as Slinky, a loyal weiner 
dog with a spring for a middle. 

The stable toy culture inhabiting 
Andy’s room is rocked one day when Andy 
receives a fancy Buzz Lightyear doll, 
voiced by a surprisingly able 
Tim Allen of TV’s 
Home Improvement. 
Convinced he’s the real 
thing and not just a toy 
(he’s wrong, by the way), 
the self-important Buzz 
regularly calls his imagi- 
nary superiors at Star 
Command, then angrily 
huffs, “Why don't they 
answer?” Long story short, 
Buzz replaces Woody as 
Andy’s number-one toy, 
and the film takes on a by- 
the-book buddy film plot as 
Buzz and Woody set out 
beyond the safety of Andy’s house for a 
series of really very exciting adventures. 

All of this takes place against the back- 
drop of Pixar's spectacular 3D animation. 
With 3D modeling performed on Silicon 
Graphics systems using Alias/Wavefront 
software, along with their own proprietary 
software, Pixar presents a world that is by 
turns fantastically plastic and startlingly 
realistic. Overall, the animation is good, 
with smooth, fluid motion and on-the- 
money texture perspectives. Lasseter, who 
directed the Oscar-winning 1989 short 
Tin Tay, shows off in a lot of areas with Toy 
Story, and we are the better because of it. 
The viewer's perspectives (or camera 
angles, for lack of a better term) are more 
dynamic than in typical animated features; 
the picture zooms, turns, and pans in ways 
that more closely resemble filmed motion 
pictures. 

One of the most remarkable aspects 
of the production is its excellent lighting. 
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Special accolades should go to the light- 
ing team, whose bull’s-eye efforts bring 
near photo-realism to many scenes. 
Whether indoors or out, the lighting in Joy 
Story is far more realistic than anything 
conventional cel animation can approxi- 
mate. This is particularly evident in the 
outdoor street scenes, which are so real- 
istic they at first appear to be filmed. The 
lighting has a lot to do with it. 

The realism of the 3D computer ani- 
mation adds to the aspect of thrill. In one 
exhilarating scene, Woody and Buzz try to 
catch up with the family sta- 
tion wagon by riding on a 
motorized dune buggy. If the 


scene were traditionally 
animated, with at least an arm’s length 
from realism, it would be fast and funny, 
but more cartoonish than believable. In 
Toy Story, however, the picture is so real 
that the audience shouts and cheers. 
The beauty of Toy Story as a film is 
that it would be entertaining even if pro- 
duced in cel animation. The screenplay 
features a rat-a-tat pace of sophisticated 
one-liners appropriately rationed between 
tots and adults alike. (As Andy opens his 
new birthday gifts, Mr. Potato Head fer- 
vently repeats his annual wish: “Mrs. 
Potato Head, Mrs. Potato Head...”) 
While Tay Story warrants a place 
among Disney's animated feature classics, 
in some ways it’s better than the others. 
First, there’s that sense of realism that only 
computer animation can bring. But the 
plot itself is fresher. Gone is the drawn-out 
romance between the two main characters, 
a staple of Disney’s cartoon epics. 
(Probably a very popular aspect of Disney 


flicks among kids and many parents, but 
a bit predictable after almost 40 fea- 
tures.) Also gone are the musical numbers 
which, admittedly, I did not miss this time 
out. 

But for all its differences, Tay Story, 
like other Disney pictures, has moments 
of poignancy. One in particular is right at 
the start of the movie, when Andy is alone 
in his room, playing with Woody and Mr. 
Potato Head. The toys are not alive—at 
least not to us—so Andy fills in the voic- 
es, moves his toys around, and creates the 
story as he goes along. What's striking is 
Lasseter’s attention to detail, such as the 
genuine dialogue, and the subtle tricks a 

kid plays to turn his 
room into a faraway 
place. Watching 
that marvelous, 
well-crafted scene, 
Toy Story sent me 
somewhere I haven't 
been in a long time. 
Kudos to Pixar for 
the amazing work it’s 
done—both in anima- 
tion and in film-making— 
and to Disney for taking a risk 
and breaking the mold with Toy Story, At 
press time, Tay Story looked to be a solid 
home run for the studio, raking in near- 
ly $40 million in its first weekend. 

All this is good news to people who 
believe in computer animation, Had 
Pixar's animation been less sparkling, had 
Lasseter’s script been juvenile or lame, had 
Tim Allen spent 87 minutes doing his 
Home Improvement Tool Time Snort, Toy 
Story may have been remembered solely as 
an elaborate exercise in 3D animation— 
an exercise not worth the effort. 

As it is, though, Tay Story is really very 
memorable. Much like that mint julep I 
had in New Orleans. Of course, I have no 
trouble recalling what I did after watch- 
ing Tay Story, whereas the details of my 
activities after swigging that mint julep are 
still a bit hazy. ¥x 
Kenneth Orville belongs to the ages and lives 
in Ontario, Canada, among other places. 
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these companies 
dont play games with VR... 


McDONNELL 


MATSUSHITA FORD DOUGLAS 


Fewer physical prototypes. Earlier detection of design flaws. 
Faster subsystem integration. Shorter product development cycle. 
Multi-participant, networked design reviews. Reduced development cq 


customer presentations. To gain the benefits of VR, you need serio’ teeta 
allowing you to focus on design, not the computer. LEREMIERY 
For an explanation of dVISE™, and a look at real applications showing what 


virtual reality can achieve in engineering design, contact Division... 


just realvr@dii 


No programming, no games, NIVICI N= 
ion.com VIVIJIVIN= 


call: 1-800-877-8759 (USA) or +44 (0)1454 615554 (Europe) web site: www.division.com 
Division Incorporated Chapel Hill, North Carolina Tel: (919) 968-7797 Fax: (919) 968-7890 
Division Limited Bristol, UK Tel: (+44) 1454-61554 Fax: (+44) 1454-615532 


© Copyright Division 199. Division reserves the right to alter these specifications without prior notice. dVISE isa registered trademark of Division Group pl. Division acknowledges all registered trademarks. 
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Wouldnt It Be Great 
If Someone Stocked 
Every Silicon Graphics 
Peripheral? 


[ Legasys does. ] 


And we ship within 48 hours. 


Tape Drives RAID Arrays Bootable CD-ROM Drives Video Disk Arrays 


At Legasys International our extensive inventory includes everything from RAID Arrays 
to terminators and tape enclosures. Legasys peripherals are 100% compatible with 
all Silicon Graphics workstations, including the Indigo, Indigo2, Indigo2 IMPACT, Indy, 
Challenge and Onyx. Call Legasys today for a free product catalog. 


— 


Cee 


800-955-4229 


565 Burbank Street, Broomfield, CO 80020 Phone: 303-469-6114 Fax: 303-469-4699 
Web Site - http://www.w3net.com/legasys 


Silicon & Graphics- 


(©1995 Legasys International, Inc. Indigo, Indigo2, Indigo? IMPACT, Indy, Challenge, Onyx, Personal Iris, Iris Crimson and Power Series are trademarks of Silicon Graphics, Inc, 
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by Wendy Maurer 


Computer visualization is the cornerstone of modern problem solving. Around the globe, scientists and engineers are 
using visual analysis to understand and extract knowledge from extremely large, complex data sets. The following Web 
sites demonstrate how scientific visualization is being used to solve the most challenging, socially significant problems. 


Solving the World’s Toughest Problems 
Evolution. Heart disease. Weather forecasting. These broad social problems are being stud- 
ied by the scientists at the Pittsburgh Supercomputing Center. Its Web site shows how three- 
dimensional, color-coded models provide insight into DNA molecules. A stunning animation 
reveals a storm developing over Oklahoma. Accurate images of the brain demonstrate how 
signals travel to the retina. Clearly, the research here could not happen without powerful, 
scientific visualization. 


ONAL LIBRARY OF MEDICINE = 


Voyage through the Human Body 
Fly through the skull, brain, heart, and lungs at the General Electric Corporate Research 
and Development Web site. Here, you can take an incredible journey through the human 
body with a collection of impressive images and movie clips. Study anatomically detailed, 
three-dimensional representations of male and female bodies. Interact with a knee. Dissect 
a human. It’s not for the super squeamish. 
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Examine Global Warming 
If air and gases are more your interest, examine scientific visualizations of the earth’s cli- 
mate at the CoVis Web site. You choose the time of year and then measure sunlight, 
reflective sunlight, absorbed sunlight, or energy trapped in the atmosphere during that 


season. The greenhouse effect is seen in a variant color band measuring energy around 


the earth. 
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Jump into the Ocean 
Scientists are addressing underwater challenges at the Marine and Coastal Geology 
Program Web site. Explore how coastal ocean modeling simulations of the Boston Harbor 
are helping scientists assess how sewage dumping impacts endangered species of whales. 
A beautiful image map of underwater earthquake faults beneath San Francisco Bay shows 
how scientists can address earthquake hazards. Images of glaciers, underwater escarp- 
ments, and ocean seismology studies are also on display. If you have specific earth sci- 
ence questions, a geologist is on hand to respond. 


The Real Virtual Science 
Do you have a fear of heights? Flying? Tight spaces? Check out the Usability and 
Visualization Center Web site at Georgia Tech and learn how phobia patients are immers- 
ing in virtual environments to overcome their fears. See images and animations of the 
virtual environments—tall buildings, planes, and elevators. But don’t expect to cure your 
phobia through the Web. No matter what people may claim, there are no actual virtu- 
al reality sites on the Web yet. A true VR environment requires a headset, data gloves, a 
body suit, and a poreril visualization computer to make the action happen in real time. 
A Suggestion from You 
Do you know of a Web site that presents socially significant material? If you think it’s 
worth mentioning in Webography, please let us know. Send an e-mail to wendy@sirius.com. 


Wendy Maurer lives in a small fishing cottage in the hills of Sausalito and writes primarily 
about the Internet and other sophisticated technologies. 


SOLUTIONS FOR ALL OCCASIONS 
OR WE WILL DESIGN ONE 


CALL OR FAX FOR A COPY OF OUR CATALOG 
SEE THESE PRODUCTS ON THE HOT MIX CD 


Modules 15*Panel Mount SILICON GRAPHICS atsosun-tem pciat H/p-Dec 


TRACKBALLS 


CALL 818 991 7835 EASTERN OFFICE 816 746 4949 OR FAX 818 991 4036 


62 CIRCLE READER SERVICE CARD NUMBER 34 IRIS Universe/NUMBER THIRTY-FOUR 


EXABY TIE” B 


We're Backing It Up. 


4 d 
<a aa: 
NAST V4 
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8MM TAPE LIBRARIES FROM EXABYTE PROVIDE UNATTENDED BACK-UP FOR 
ALL YOUR DATA MANAGEMENT FUNCTIONS—including HSM, imaging, remote storage 
and large network backup—as well as up to1.2TB OF CAPACITY. 
And best of all, peace of mind. 


With Exabyte’s four models of 8MM libraries, you can choose the capacity to meet your needs. 
And be assured of compatibility with SUN, RS/6000, MAC and SCO UNIX. 


© BXB-440/480—up to 4 half-height drives and 40 or 80 8MM cartridges; up to 1.2TB 
© BXB-210—up to 2 half-height drives and 10-plus-1 8MM cartridges; up to 154GB 
© BXB-10h—one half-height drive and 10 8MM cartridges; up to 140GB 


For more information on these high-performance, reliable 8MM tape libraries or other tape, disk 
or optical storage products, call Consan today at 1-800-229-DISK [3475]. 


TSTGEECKINEDAVE 1220TOWERROAD _—_—1 EAST PARK BL. 

co \ EOOCPmAFE, MN SS848 SOHMUMBURG 80173 PLANO, x 75074 
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TECHNICALITIES 


APH 


TOM DAVIS" 


Here are a few questions related to computer graphics. You'll either know the answer 
to the first one or you won’t, but the others can be solved 
with a little thought. 


Q: perfect i Imagine imple graphics 
i AES can ape Square be clipped so it . vmgram tat draw single simple Whit 
7 square appear as an ied triangle? Can the image of a li A through the center of a black 
an eq triangle on the screen after clipping? \ rae ow, and rotates slowly, sort of like a 
a ) “hand on a clock. Why does the line get 
= brighter and dimmer as it rotates? 
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CrystalEyes 2 eyewear is available NOW 
from Stereographics Authorized Distributors 


and Resellers at the New Low Price of $595!" 


The nev roved, more comfortable eyew 


features: folding temples that activate o: 
better weight balance and an integral silicone 
rubber nose piece. CrystalEyes 2 eyewec 


compatible with all existing CrystalEyes products 


With CrystalEyes 2 eyewear, computer or video- 
images leap out of the 


ever before CrystalEyes 2 
1ore affordable solution 


n in true 3D 


images in molecular modeling, 


1apping, medical endos 


y and entertainment 


Call for information today! 
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TECHNICALITIES 


GRAPHICS 


Rivi 


ANSWERS 


including triangles) are clipped 
be, and clipping against each 


: >. . 
“ ” : sles dfs . pa pon ‘one more side, so nine sides is 
Pyramid. For some reason, most face can g Se aS psc 
Stam "Lao oe SC ie the interior of the cube and hits all six 
<= aE tes ‘and has all three edges partially inside the clipping 
cube, so a nine-sided clipped triangle is possible. 


: Tipping cube and draw a 
73 Sure. Choose diagonal asia is Te will be clipped 
% dicular to that een ion, will not appear 
large square PET ingle in Sspace, but due to projections BY ye We on sition Graphics 
ee saa sr computer seen. To mab a pa ES hardware, the default lines are drawn so 
ca a orthogonal view, and imagine spell until it appears as 4 that lines with a slope of less than 45 degrees 
ee wut the diagonal through that hack off the bottom. intersect each vertical row of pixels only once, 
and lines greater than 45 degrees intersect 


up, then rotated abo' we the lower clipping plane tow 


le. 
60 degree ang! horizontal rows of pixels only once. For 


horizontal or vertical lines, one pixel is turned 
on per pixel of distance. For 45 degree lines 
(the extreme case) a pixel is turned on only for 
every 1.414 pixel units, 
and hence will appear 
dimmer. See figure 1. 


A 3 5 There are actually two reasons. First, the term has come to 
mean a vector that is perpendicular to the surface, usually (but not 
always) having length 1. “Normal” is short for the mathematical term 
“ortho-normal,” where “ortho” means perpendicular, and “normal” means 
“normalized,” or having length 1. Hence, it would be much 
better to call them “ortho vectors.” 

Second, normal vectors are very different, mathematically, from the vectors 
that describe points on a surface. If v is a point on the surface, n is the 
“normal vector” there, and M is a transformation matrix taking v to v’ and 
n ton’, then mathematically, v is a column vector (in OpenGL), and n is a 
row vector, v’= Mv and n’ = nM*(-1). In mathematical terms, one is 
covariant, and the other is contravariant. 


but polygons 
; it attributes B 
Particular, lines have q Sibi sien 


e 
No. It's posible 
convex polygons 
to render correctly 


generate & figure 2. 


with the 


Polygon edges, 
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Harmony Video Production Software™ 
is the solution to synchronized audio, 
video and integration of the SGI. 


Harmony is a new hybrid video-audio editing, 
compositing, and image processing system for 
Silicon Graphics™ workstations, perfectly unified 
for unparalleled control over your digital media 
content. Features include: 


Bundled with TimeLine’s Mediasound™ software 


Synchronized audio editing and mixing, with up 
to 16 stereo layers 


Interactive clip editing on compressed or 
uncompressed material 


256 layers of compositing 


Image processing with high-end 
process-tree architecture 


Industry-leading support for digital disk 
recorders and other I/O devices 


QuickTime™ and Cosmo Compress™ 
support 


DVE transitions and user-definable wipes 


Virtual file format and resolution 
independence 


Blue screen extraction 
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Integrated Research 

2716 Erie Avenue, Suite 2W 
Cincinnati, Ohio 45208 
(513) 321-8644 phone 
(513) 321-8722 fax 

E mail: info.iresearch.com 


www.iresearch.com 


BRING/s 4, TO YOUR 
if f /; ( MODELS 


with CLARUS CAD Real-Time Link™ 


CLARUS CAD Recl-Time Link 


VEGA C 


CLARUS Alias Real-Time Link 


CLARUS Interactive 


General Features 
* Graphical User Interface (GUI) * Tessella- 
Clarus AB tion of trimmed NURBS surfaces ¢ Intelligent 
<e Stora Badhusgatan 18-20 reduction of polygons * Generation of Multi- 


411 21 Goteborg ple LOD's (Level of Details) directly from NURBS 


SWEDEN => * Gaps elimination © Interactive texturing 
el. +46 31-774 37 80 a On-line Real-Time previewer (Performer, 
CLARUS itcitmorkctingcciarusse  @ member of Ve let alla 
smsmscnomcer hitp://www.clarus.se The Solution Group lyeap reread 
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Media Handler Manager 


EXABYTE EXB-210 (21D 


SOLUTIONS HIT 
THE BIG SCREEN 


Western Scientific’s SuperStore 
Tape Autoloaders are UNIX 
Network Superstars! 
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Massive 
disk capacities are 
now available for micro- 
pennies. This year your 
network database will 
probably triple in size. 
How will you back it up? 


Our SuperStore solutions 
will automate, monitor and 
manage your networked 
UNIX workstation disk 
backup with blockbuster 
sizzle. 


1-800-443-6699 


Corporate Office: 
Phone: 619-565-6699 
EMail: info@wsm.com 


Regional Offices: 

Los Angeles: 714-263-0303 
N. California: 510-746-7161 
New Mexico: 505-884-6699 
Colorado: 303-838-6473 


7 cartridge DLT 


SuperStore offers ultra- 
fast software installation, 
event scheduling and file 
backup/restore, with full 
support for 4mm, 8mm 
and DLT technologies. 
And our GUI interface is 
so easy to use, you won’t 
need a script. 


For a free demo package 
for your Big Screen, 
call today! 


‘Your No-Risk RISC Peripherals Company 


Unlock the door to new possibilities with GesturePlus™ 
and CyberTouch™ 


The CyberTouch™ tactile feedback option for the 
CyberGlove™ instrumented glove provides touch 
sensation to each of your fingers and palm. Use the 
programmable tactile feedback to simulate contact 
between your virtual hand and the virtual world. 


Virtual Technologies, Inc. 
Palo Alto, CA 


\ The GesturePlus™ gesture recognition 
AG. system identifies hand gestures you make while 
wayel, “wearing the Virtual Technologies CyberGlove" 
" The patented GesturePlus em is simple to 

use and interfaces as a stand-alone hardware 


device. Recognize complex user-defined hand 
formations, such as the 26 letters of the 
fingerspelling alphabet 


Virtual Technologies, Inc. 

2175 Park Boulevard, Palo Alto, CA 94306 
tel: 1-415-321-4900 fax: 1-415-321-4912 
info@virtex.com (automated response) 
sales@virtex.com support@virtex.com 
http://www.virtex.com/~virtex 
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tick it Where? 


Anywhere You Want, and Share it Too. 


=e 7 10,000 rot —S 


Send high resolution Route a single SGI computer 
&raphics anywhere you want between multiple dedicated 


“fiber optically”. graphics consoles. 


The VDE/200 extension system The Shared Access Router 

allows user displays, keyboards, (SAR6105) allows up to 20 users to 
and peripherals to be located access the same CPU from different 

away from a host processor, to locations. Hot-key time-out protection 
any desired distance, without ensures smooth, controlled 


losing graphic resolution. transitions between users. 


1-800-871-9838 


fX1 Lightwave Communications, Inc. 
= 84 Research Drive, Milford, CT 06460 ™@ 203-878-9838 MM Fax: 203-874-0157 % 


@ Email: lightwwe@MCiMail.com Ml World Wide Web: www.lightwavecom.com Pree 
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RANDOM NOTES 


EAI REVIVES JESSE JAMES 


ALGOR HITS THE WEB 


e begin this edition of Random 
Notes from the Field with a blast 
from the past —the somewhat dis- 
tant past. You may recall the hub- 
bub last summer about the real identity 
of the body buried in gun fighter Jesse 
James’ grave. James was assassinated by 
amember of his own gang in April 1882 
and buried on his family farm in 
Missouri. His remains were moved in 
1902 and reburied next to his wife. For 
more than a century, there has been con- 


troversy about whether it was really Jesse 
James who was killed. Well, the folks at 
Engineering Animation, Inc., in Ames, 
Towa, helped with the investigation to 
resolve that question. The remains of 
James’ body were exhumed under court 
order last July. Investigators used EAT’s 


animation technology to gain some 
historical perspective on his life and 
death. They simulated a model of James’ 
home and used EAI imaging techniques 
to construct a model of James’ body and 
trace the path of the bullets that killed 
him. The researchers determined that it 
probably was James in the grave and he 
was reburied in October. 
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ack in the non-academic 
world...Algor, Inc.—no, not the 
vice president of the United States, 
the producer of mechanical and 
design analysis software—has launched 
a new World Wide Web site. The site 


features multimedia presentations of 
the company and its products. It’s as 
close as you can get to a live product 
demonstration without actually having 
a company representative do it in your 
office. You can check it out at 
http://www.algor.com. 


VIRTUAL TECHNOLOGIES’ 
GESTUREPLUS 


hile we're talking about cyber stuff, 
let’s move on to virtual reality. 
Virtual Technologies in Palo Alto, 
Calif., has begun shipping its 
GesturePlus gesture recognition system 
at an introductory price of $3,500. 
Connected to a host computer through 
asimple RS232 serial port, GesturePlus 
recognizes user-definable hand gestures 
with the company’s CyberGlove instru- 
mented glove. The company has 
enhanced the CyberGlove to make it 


more comfortable and easier to fit. 


OXFORD’S PROTEIN 
DATABASE SYSTEM 


Ei lr x 


small. In fact, molecular. Oxford 
Molecular Group PLC, London, a 


producer of computer-aided molecular 
design software and bioinformatics 
tools, has launched version 3.0 of its 
Iditis unique protein structure database 
system. The new version stores more 
than 500 fields of data for each pub- 
lished protein structure derived from the 
latest Protein Data Bank (PDB), using 
only 60 percent of the hard disk space 
in an equivalent PDB release. The new 
version allows molecular and structur- 
al biologists to perform in-depth struc- 
tural analysis at nearly twice the speed 
of the previous release. Oxford also 
released a companion product called 
Iditis Architect 1.0, an integrated suite 
of data derivation tools that allows 
users to include their proprietary pro- 
tein structures in the Iditis database 
tables. That simplifies the task of vali- 
dating and characterizing proprietary 3D 
protein structures using structural val- 
idation tools that have been adopted by 
the PDB for checking all deposited 
structures. For information call (800) 
544-6634. 


QUICK RESTORE V2 


n more mundane matters, 

Workstation Solutions in Amherst, 

N.H., a supplier of network admin- 

istration technology, has unveiled 
Quick Restore V2, the latest version of 
its backup and restore software for 
Silicon Graphics workstations. The new 
version will enable managers of hetero- 
geneous networks to streamline admin- 
istration with a common graphical user 
interface. For information call (603) 
880-0080. 


DISKINFO FROM PDC 


hile we're talking about system 
maintenance, its worth noting that 
PDC in King of Prussia, Penn., has 
introduced DiskInfo, a tool that 
automatically anal-yses disk usage across 
heterogeneous UNIX networks for the 
Silicon Graphics platform. As networks 
expand, administrators can use DiskInfo 
to get continuous information to deter- 
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mine which files can be removed, 
migrated, or archived to near-line or off- 
line storage. The program costs $2,495. 
For information call (800) 654-4732. 


PHOTOSHOP 3.0 


ack to end-user applications, Adobe 
Systems, Inc. in Mountain View, 
Calif., has rolled out version 3.0 of 
its Adobe Photoshop for Silicon 
Graphics and Sun Sparc workstations. 
Photoshop 3.0, the leading design and 
production program, was designed to 
take advantage of recent enhancements 


to the Silicon Graphics IRIX operating 
system. New features include multiple 
layers that give users more creative con- 
trol by working with individual images 
in separate layers, This enables creative 
professionals to experiment before they 
commit to an image or design idea. 
Other new features include an improved 
interface, customized menu arrange- 
ments, color masks to quickly access or 
edit selections on an image, and new fil- 
ters for such things as lighting effects. 
Licenses range from $995 for a single 
user to $13,495 for a 10-user floating 
license. Registered Photoshop owners 
can upgrade for a single-user price of 
$495. For information call (800) 477- 
8830. 


DYNAMO FOR 
PRODUCT DESIGN 


| ae Technologies, Inc., in 


Novi, Mich., has taken some of the 
mystery out of design for manu- 
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facturing. The company has launched a 
new program called Dynamo, which lets 
manufacturers visualize how parts will 
fit together in consumer or industrial 
products on automated assembly lines. 
Using Dynamo, designers and manu- 
facturers can spot difficulties with assem- 
bly early in the design process. By using 
computer visualization to correct man- 
ufacturing problems before products get 
into production, companies can cut 
product development costs, reduce the 
chances of production delays and make 
products easier to service. Dynamo has 
already won an important endorse- 
ment. Renault, one of Europe’s largest 
automakers, will use the program in its 
car designs. The program lets manu- 
facturers skip expensive physical mod- 
eling and instead create digital mock ups 
to test manufacturability, 

A typical configuration of four to 
six Dynamo seats on a network costs 
between $19,000 and $22,000. For 
information call (810) 471-6140. 


TTOWEREIFFELS OBJECT- 
ORIENTED TOOL 


] owerEiffel has arrived. No, we're 
not having a dyslexic episode involv- 
ing France's best-known landmark. 
TowerEiffel is an object-oriented 
software engineering and development 
system for Silicon Graphics, developed by 
‘Tower Technology in Austin, Texas. Eiffel 
has been a popular software engineering 
environment on other UNIX platforms, 
as well as OS/2 and Windows for a cou- 
ple of years. As an object-oriented devel- 
opment tool, it combines an 
object-oriented programming language 
with powerful engineering support and an 
intuitive structure and syntax. TowerEiffel 
features interoperability between C and 
C++. This way, developers can use exist- 
ing C++ libraries to add software engi- 
neering support and/or memory 
management to C++ programs. Other fea- 
tures include easy-to-learn syntax, fast exe- 
cutable code, global system optimization, 
user controllable garbage collector, excep- 


tion handling, parametrized types, auto- 
matic system builds, and document gen- 
eration. Individual licenses cost $249. 
Commercial developer licenses are avail- 
able for $1,555. Both packages include the 
Eiffel 3 compiler, development environ- 
ment, and programming tools. For infor- 
mation call (512) 452-9455. 


RAPIDTOOL 
PROTOTYPE MOLDS 


I he DTM Corporation in Austin, 
Texas, says it’s on the verge of a rev- 
olution in rapid prototyping. The 
company has begun beta testing its 
new RapidTool Process to quickly cre- 
ate prototype injection molds and tools. 
The University of Louisville and Xerox 
Corp. are among the beta testers. Using 
the RapidTool process, people can 
quickly produce complex mold inserts. 
In fact, DTM says RapidTool cuts the 
process to two weeks, compared with 12 
to 15 weeks with conventional manu- 
facturing methods. For information 
call (512) 339-2922. 


NATIONAL FILM BOARD OF 
CANADA 


udos to the folks at Eastman Kodak 

Company. The National Film 

Board of Canada has purchased a 

Cineon Genesis 35 digital film 
scanner and a Silicon Graphics Onyx 
supercomputer-based Cineon Image 
Station 4004 workstation from Kodak 
for its Visual Effects and Graphics 
Services facility. With the equipment, 
NEB can provide advanced digital com- 
positing services at its animation, doc- 
umentary, and multimedia studios. The 
NEB is planning to use the equipment 
to switch from conventional animation 
shooting and optical special effects and 
titles to digital technology. 


GREEN DESIGN 
COMPETITION 


ow for bit of environmental aware- 
ness, courtesy of the folks at Bentley 
Systems, Inc., in Exton, Penn. 
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tured 64 bit paint for film, integrated 3D paint, 
full scriptability, image processing effects and 


Get to know the new IRIS Explorer 


The latest version of the complete object-oriented visualization package 
for scientists and engineers displaying and analyzing complex data 
The Numerical Algorithms Group proudly announces IRIS Explorer™ release 3. 
Designed for top-quality performance in distributed processing environments or on 
individual workstations, this comprehensive package is the visualization software choice of 
scientists, engineers and other business professionals worldwide. 


NEW features! Varied applications! 


* 64-bit support for R8000 machines IRIS Explorer is a valuable problem- 
* system enhancements, including an _ solving tool for: 


NEW platforms! 


+ available now for SGI, SUN SPARC 
(OS 4.1.x and Solaris 2.x), IBM 


improved scripts interface; a new * computational fluid dynamics RS/6000, Cray YMP and HP 

visual “drag & drop” interface; new — * mechanical, electrical engineering 9000/700; available soon for DEC 

widgets for module control panels; * aerospace engineering Alpha (OSF1) 

editable grours x geology For more information about the 
* new modules for vector data, geo- * physics NEW & IMPROVED 

metry, annotation, data analysis; * biochemistry 3k IRIS Explorer release 3 

“NAG” modules based on the NAG _» medical research and other products for 


Graphics Library and NAG numeri- 
cal libraries 

* completely revised, updated docu- 
mentation 


* atmospheric research 

* architecture 

* financial modeling 

* and many more applications! 


software development and research, 
contact NAG at the numbers below, 
or e-mail irisinfo-iu@nag.com. 


NAS" 


NUMERICAL ALGORITHMS GROUP, INC. 


1400 Opus Place. Suite 200 * Downers 
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PAINT 3D PAINT ANIMATION 
for Silicon Graphics” workstations 


& 


© Amazon Paint was the system we 
chose to create the high resolution 


background expanses of sky, 


Used by hundred of 
animators in film, 
video and game 
development. Amazon 
Paint is the industry's price 
/ performance leader, with fully fea- 


© (n Toy Story... we've tried to get away ocean, clouds and earth in 


from that incredibly clean and flawless ‘Apollo 13’. Amazon Paint and Amazon 3D Paint 
look. I really like the idea of creating together make a robust paint system that 
custom brushes in Amazon with has what you need in serious production 
scratches, divots and situation. 9 


grains. I really can’t think of Kevin Mack, Visual Effects Supervisor, Digital Domain 


brush effects galore, plus compatibility with 
Alias™/ Wavefront™, Prisms”, Softimage™, and 
many other 3D systems. 


For more information 

714 ¢551¢1448 or FAX 714786 ©2527 
E-Mail: info@ifx.com. 
web:http://www.ifx.com/~ie/ 
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anything that Amazon doesn’t have. 


Tia Kratter, Pixar 


e 
effects 


‘nazon Pain, Amazon 30 Pant re raears of neractve cs Inc. All other products mentioned are pote by ther respec dears 


Images courtesy 
Sinnot & Associates, Chicago 


Bentley, a leading supplier of CAD 
products, has launched its annual 
Student Design Competition around the 
theme “Green Design: A Quest for 
Environmental Solutions.” Throughout 
the year, students are submitting CAD- 
based designs in various engineering and 
design fields, with an emphasis on envi- 
ronmental issues that they will encounter 
in their professional careers. Of course, 
all of the entries must be created using 
Bentley's MicroStation CAD program 
that runs on UNIX, Power Macintosh, 
Windows, and Windows NT platforms. 
The winners in each design category will 
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receive a Power Macintosh and a copy 
of MicroStation, valued at $9,000. At 
the same time, Bentley has introduced 
a special MicroStation Academic Suite 
for students and instructors for $190. 
The package includes MicroStation V5 
for 2D and 3D design, MicroStation 
Modeler high end solid modeling pro- 
gram, MicroStation Masterpiece for 
engineering visualization, and 
MicroStation PowerDraft drafting pro- 
gram. These are all full-function, unre- 
stricted products that would be worth 


Why Wait for ATM 


$9,000 if sold outside an academic set- 
ting. We applaud Bentley’s commitment 
to education and the environment. For 
information call (610) 458-5000. 


PEOPLE ON THE MOVE 


he Acclaim Coin-Operated 
Entertainment division of Acclaim 
Entertainment Inc. in Mountain 
View, Calif., is beefing up its tech- 
nical and creative staff. The company 
recently hired two new artists, a pro- 
grammer, and an electrical engineer. 

Hired are James Hunkins, senior 
electrical engineer in charge of hardware 
development, and senior artists Ed 
Pearson, and Jason Leong, who will cre- 
ate the visual effects for Acclaim’s forth- 
coming arcade games. The company also 
hired Tom Desmarais as its lead pro- 
grammer. All have extensive experience 
in computer graphics and game tech- 
nology. ¥ 


T 


hoe) is HERE— 
WAITING FOR YOU 


SCALABLE ( 
SCALABLE & 


RELIABLE 
RELIABLE 


FAST, gigabit- 


now to connect workstations and serv 
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effective than ever. 


HIPPI DELIVERS BANDWIDTH. 


Five times more than ATM-155. 
Eight times more than FDDI. 
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HIPPI— PROVEN & AFFORDABLE. 
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This Just In.... 


“Good evening Mr. and Mrs. America and all the ships at sea. This just in...once again we invoke the immortal words of Walter 
______ Winchell, the great media pioneer, to launch a new edition of “This Just In” for Iris Universe. 1 guess one of the reasons why __ 
I’m so fascinated with Winchell is that he broke new ground in the style and manner in which information was communi- 
cated ilicon Graphics is doing the same thing, albeit without Winchell’s funny-looking fedora and the telegraph clicker” --___- 


‘Avid to Deliver: Silicon Graphics took the wraps off of one of its pioneering efforts recently when it announced that it is 


wid Technology in Tewksbi deliver technologies and products that will accelerate the move- 

to all-digital production for broadcast and post-production. Avid is a leading producer of products used to capture, 
create, and edit digital media on a variety of platforms. For broadcasters, that means Avid’s cutting-edge MediaServer pro- 
duction system will be available on the Silicon Graphics CHALLENGE family of servers. This comes at a time when more 
and more prominent broadcast facilities are installing server-based news production systems. “We're experiencing the ben- 
efits of server-based news production three times a day, with each newscast we record, edit, and air using Avid’s MediaServer _ 
production system,” said John Hayes, television vice president for Providence Journal Broadcasting. “We believe the tech- 
nologies advanced by both Avid and Silicon Graphics will continue the transition to all digital, on-disk, networked produc- ___ 
tion in the broadcast industry.” For the folks in post-production, the alliance means that Avid’s hot image processing and 
imaging solutions will be able to exploit Silicon Graphics advanced digital media capabilities, Avid’s Media Spectrum, a.com-_- 


plete, disk-based on-line suite for high-end finishing, will also soon be available on Silicon Graphics Onyx graphics super- 


computers. Avid plans to leverage the entire Silicon Graphics product line. “We believe this announcement will lead to solutions == 
that will allow us to be nore flexible in our future productions and will deliver outstanding results in our upcoming films,” 

says Rick McCallum, a producer at Lucasfilm Ltd. “The combination: detvaiate Ee eA application soft-_—] 
I 


Netscape on the World Wide WebFORCE: 
those interested in commerce on the 
Internet just got something to smile 
about. Silicon Graphics and Netscape 
Communications have announced that 
Netscape is making its family of — 
Netscape Internet Applications available 
on the WebFORCE product line. The — 
Netscape Internet Applications are a 
family-of turn-key software applica- 
tions for full-scale commerce on the 
Internet. They include the Netscape 
Merchant System, Netscape Publishing 
System, Netscape [Store and the — 
Netscape Community System. The 
Netscape products are the first appli- 
cations to integrate high- ‘volume trans- 
action processing, real-time < 
management, easy-to-use interfaces, 
and encrypted communications to cre- 
ate really cool on-line services and 


large-scale businesses on the Internet. 


ey're going to need 
~~ fire extinguisher up there in the | 
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finance department at the rate things are going. Silicon Graphics recently announced that it leads the industry in revenue 

}- growth, and its earnings don’t look too shabby either. The company’s sales grew 33 percent to $595 million inthe first quar- = 
ter that ended September 30. Profits jumped 28 percent to $58 million, while earnings per share grew 27 percent to 33 

cents per share. Demand for Silicon Graphics desktop systems unit sales grew 58 percent from last year’s first quarter as 

Ey continued to be a hot item and Indigo® IMPACT gained quick acceptance among graphics-hungry users. The instant 


ing ae for Silicon Graphics. That business grew 35 perseul over the pee quarter. CEMIESIES and Bowen CHAL- 

| LENGE high-end server business also looked prett a A 
the competitive landscape by jumping ahead of the sack with 37 pte inarkot share i aeEAuEAl SURG 

Silicon Graphics CEO Ed McCracken was last seen on roller-skates with a rocket engine strapped to his back. Hee 


____.___ Silicon Bundle: a lot of Silicon Graphics financial success results from a series of smart moves—moves like this one. Silicon - 

Graphics is now bundling a slew of individual productivity and group collaboration tools with its desktop systems. Every 
-_Indy-and Indigo* workstation is now shipping with Silicon Graphios InPerson desktop videooonferencing software, its Web-— 

based communication tools, plus Insignia Solutions’ SoftWindows and Adobe Acrobat Reader. That means every Indy and 

~--- Indigo® system-comes ready for real-time video-conferencing and World Wide Web authoring and navigating, and with the ---- 
capability of running all Windows applications, and the ability to view documents in a variety of formats. Talk about com- 

| ---~- plete: “The key to competitive productivity is the ability to communicate and collaborate in the most powerful way possi- 

ble,” said Tom Furlong, vice president and general manager of Silicon Graphics digital media systems division. “Arming our 

/ ~~ eustomers with advanced collaboration tools delivers on our commitment to provide solutions that truly stand out inper- 

formance and quality.” 


Fast Fast: Silicon Graphics has set the new Informix database performance record by hitting a TCP-C benchmark result 
_that represents a 79 percent increase over the previous record. That.means Silicon Graphics achieved 6,313.78 transac- __ 
tions per minute (TCM/C) on the Transaction Processing Council benchmark. The TPC-C is the industry-standard bench- 
--- mark to measure OLTP performance. The results essentially blow-the doors off of the old record of 3,543.20 TCM/C set by 
Sun Microsystems. Silicon Graphics hit 
~-the new record running the Informix On--_— 
Line Dynamic Scalable Architecture 
~~ (DSA) 7.1 relational database manage--——-— 
ment system in a client/server config- 
uration using a 16-processor ~~ 
CHALLENGE XL symmetric multipro- 
cessing server and seven CHALLENGE ~ 
§ front ends. Silicon Graphics achieved 
- this landmark running a CHALLENGE 
XL server configured with 20 proces- 
sors fewer than the machine’s maximum 
_ configuration. That's sort of like winning 
- afight with one hand tied behind your 
back. But that’s not all. The record _ 
achieved a cost of $481 per TPM/C, mak- 
ing Silicon Graphics the price/perfor- 


mance leader. Sun held the previous 


the European 
supercomputing consortium, has select- 

~~ ed Silicon Graphics POWER CHALLENGE = 

multiprocessor supercomputing system 

as an official parallel processing archi- 

__ tecture. Partially funded by the 
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European Commission, Europort-2 is a formation of 32 consortia of peace Buropean tr industries and institutions that are 
———-working to-demonstrate-the-significant-perfo n nd that parallel_pro 

can bring to industry problems. The consortia expects to port 38 ia thire-party =e serine serial codes to SMP and 
~——~array architectures in the next two years. The agreement calls for the installation of a 64-processor POWER CHALLENGE 
system at the Silicon Graphics European Supercomputing Technology Center at the company’s manufacturing site in Cortaillod, 
~~ Switzerland. The system will be used as a benchmark and proof of concept platform to demonstrate the perf 
allelized applications in computational chemistry. 


HP On Board: Hewlett-Packard Co., the nation’s second largest computer company, has licensed OpenGL, Silicon Graphics 
______ premiere application programming interface for 2D and 3D graphics applications. The Palo Alto, Calif.,computers andinstru- | 
ments giant joins 34 other leading companies that have licensed OpenGL, including IBM, Microsoft, Hitachi, SunSoft, Intel, 
Digital Equipment, NEC, Sony, Intel, Harris Computer, and NEC, to name a few. 


the National Medal of Technology from President Clinton. The medal is awarded annually and is considered the nation’s 
highest honor for technological achievement. California Governor Pete Wilson nominated McCracken “for his ground-break- 
ing work in the areas of affordable 3D visual computing and supercomputing technologies; and for his technical and lead- 
| __ ership skills in building Silicon Graphics into a global advanced technology company.” Good going, Ed....Robert A. Lutz, the 
president and chief operating officer of Chrysler Corp. has joined Silicon Graphics board of directors. Lutz has been a mem- 
_____ber of Chrysler's Office of the Chairman and served as president and C00 since 1993....Chu W. Chang has joined Silicon 


Graphics as vice president of the Global Customer Support Division. He’s responsible for all aspects of customer support, 


A Penny for Yo 

test to award to a U.S. primary or secondary si achootons penny for every MIPS processor shipped in 1995. | Given the hgh ~~ 
volume of MIPS microprocessor shipments, t that, could mean tens of thousands of dollars to a U.S. school to to help ) defray the 

~ soaring cost of education. Any prima- 

_ Ty or secondary school is eligible by fi 


ing out a form that states its most 
pressing financial need. 


Spreading out on the Web: Silicon 
Graphics and Netscape Communications — 
(these guys just can’t stay away from 
each other) recently announced that ~ 
together they are endorsing a powerful 
~ set of technologies that will enhance 3D, 
multimedia, and interactivity on the Web. 
- ‘The two are throwing their weight 
behind Java, Sun Microsystems’ pro- 


gramming language; Silicon Graphics’ 
Virtual Reality Modeling Language 


(VRML), and Netscape’s JavaScript 
scripting language for Java. Silicon 
Graphics is also teaming up with Sun 
and Macromedia, a leading producer of 
multimedia authoring tools, to define a 
____ ew set. of open multimedia formats and _ 
application programming interfaces. 
|____ The point is to speed up the development 
of cross-platform applications and mul- 
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-Need a Networkable 
Video Gateway for 
SGI & Mac? 


We’ve Got it? 


The MultiBuffer DS-1 is the perfect video gateway 
for transferring graphics between your workstation 
and the video world. As a networkable device, it 
simultaneously serves all workstations in your 
facility. Easy to use, full digital CCIR 601, key 
channel support and complete analog interfaces. 
Call us today. 


916 478-1830 FAX: 916 478-1832 
info@endes.com 
PO Box 993 » Grass Valley, CA 95945 


ENSEMBLE 


D..E. Sai Ga Nes 
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SOFTNET 


SoftNet Utilities and SoftNet NFS 
NetWare Server Emulation for UNIX systems 
and NFS Services for Novell file Servers 


NetWare 2.2/3.11/3.12 server emulation 
PC's can "attach" and "map" to UNIX directories 
Workstations can NFS mount NetWare servers 
Bi-directional UNIX/NetWare printer sharing 
Also includes IPX-based DOS terminal emulation 
¢ No UNIX kernel reconfig. or disk partitioning 
¢ FAST; Easy to install/administer; All IPX-based 
LAN Magazine 1994 
Connectivity Product of the Year 
Silicon Graphics, HP 9000, Sun SPARC, SCO, 
Sun Solaris for x86, UNIXware, DEC Alpha 


PUZZLE 
SYSTEMS 


PH: (408) 779-9909 
FAX (408) 779-5058 
email: info@puzzle.com 


It runs with 
NetWare 
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VISIONARY SOLUTIONS 


ATION CONTROL & SCAN CONVERSION 


ANIMATION 


LINKING Computer Grapuics & BROADCAST VIDEO 


aa V.A.S. Group Inc. 
ww 


Affordable 
Fault 
Tolerant 

2 Solutions 
for Mission 
Critical SGI 


Applications 
and 
Networks. 


THE LEADING EDGE ON HIGH AVAILABILITY 


H.A. Technical Solutions, Inc. provides a cost-effective, reliable and 
efficient mission-critical information system which achieves 99.99% 
up-time. H.A. implements multiple active servers for your RDBMS 
applications offering you the leading edge on High Availability. 


OPEN SYSTEM SOLUTION 
@ FAILSAFE ARCHITECTURE 
USER FRIENDLY 

API INTERFACE 


@ FLEXIBLE & RELIABLE 

# AUTOMATIC RECONNECT 
# GDT - DIALING TOOL 
PRODUCT SUPPORT 


TECHNICAL 


SOLUTIONS, LLC. 


Severe Failure Can be 
Just a Heartbeat Away 


2500 Minnesota World Trade Center » 30 East Seventh Street + St. Paul, Minnesota 55101-4901 
‘TEL (612) 221-1661 = FAX (612) 221-1699 + 800-577-0981 
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Silicon Graphics' 
online magazine 
about people and 
technology making 
history in the 
visual revolution. 


http: //www.ion.sgi.com/ 


# il ; 2 é 
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A STORAGE MANAGEMENT & 


Fast High 


Fast-On-Line Disk 


On-Line RAID 


Cost / MB, File Frequency of use 


4 


—<+— Capacity Per Unit of Media — Low 


MESA Benefits Include: 
Turnkey RAID, Optical and Tape Storage Solutions 
Heterogeneous Platform and Operating System Support 
Enterprise Storage Management for Client/Server Networks 
Automated Hierarchical File Migration 
NFS Network Direct Storage Servers 20GB-1.3TB 
Caching RAID 0,1,3,5 Arrays -100% Fault Tolerant 
Low Prices-Proven Products-Large Selection-Quality Support 


MeESA Need More Information? Call Today... 


Mesa Integrated Systems, Inc. 
California Corporate Office 
8-5 PST / Tel: (800) 487-7911 or (916) 774-7111 
Fax 916-774-7112 


MicroScribe 3D 


Features: 
High Accuracy: 0.02" 

Huge Work Volume: 50" Sphere 

Counterbalanced: Comfortable feel 

Graphite Structure: Rugged and lightweight 

Serial Interface: PC, Macintosh, SGI, and others 

Software Support: works with most 3D graphics packages 


Immersion Corporation 
(408) 467-1900 Fax (408) 467-1901 Prien 
ems: immersion@starconn.com accepted 
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SILICOH GRAPHICS, INC. ED 


COURSE CALENDAR 


January Through March 1996 


4D SERIES COURSES 


WEC 


Introduction to IRIX 
4.5 days 


Open GL Programming 1 
4.5 days 


Jan 22 
Feb 12 
Mar 48218 


TIOH CE 
CATION® 
FEC SEC DEC 
Jan 8 
Feb 5 


Open GL Programming 2 
4,5 days 


IRIX IM Programming 
4.0 days 


Real Time Programming 
45 days 
Parallel Programming Feb 12 Mar 11 N/A NIA N/A N/A 
4.5 days 
ONYX Maintenance Jan 29 Jan 15 NIA Feb 5 N/A N/A 
10.0 days Dec 11 
———- || Ss ee 

‘WebFORCE Server Mgmt. Feb 20 Feb 20 Jan 16 Feb 6 N/A Feb 6 
2.5 days Mar 26 
IRIS Performer Jan 8 N/A Jan 29 Feb 26 N/A N/A 
4,5 days 
System Administration 5.X Jan 22&29) Jan 22 Jan 8 Jan 22 | Jan 8&29 Jan 8 
4.5 days Feb128&26] Feb12 Feb 26 Mar 4 Feb 12 

Mar118&25} Mar 11 Aprl Mar 25 Mar 4 
Network Administration 1 Jan 8822] Jan 29 Feb 12 Mar 11 Feb 5 N/A 
4,5 days Feb 5826} Feb 26 
Feb 5 Mar 11818] Mar 18 
Advanced System Jan 8829} Jan 29 Feb 5 Jan 29 N/A Jan 22 
Administration 5.X Feb 12 Mar 25 Mar 11 Mar 18 Mar 11 
4.5 days Mar 4 
Open Inventor Mar 25 Jan 8 N/A NIA N/A NIA 
5 days 
ImageVision Library Jan 16 N/A N/A NIA N/A N/A 
2.0 days 
KEY: LAEC-Los Angeles Education Center, L.A., CA. 


WEC-Western Education Center, Mountain View, CA. 
EEC~Eastern Education Center, SGI Federal, Silver Springs, MD. 
SEC-Southern Education Center, Dallas, TX. 
DEC--Detroit Education Center, Detroit, MI. 
BEC-Boston Education Center, Boston, MA. 

*The SGI Education Center reserves the right to cancel classes due to insufficient enrollment. 


To register or obtain more information, call 800-800-4SGI. Additional information about training and 
education is also available on the World Wide Web at http://www.sgi.com and http://www.studio.sgi.com 
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CANON CLC-550/350 
Output 8.5x11, 8.5x14, 


text in black. 


FUJIX HC-1000 CAMERA 
High-definition digitizing 
camera. 1280x960 pixels. 
Real time viewing for color, 
focus adjustments. 
‘Synchronized flash. 


SHARP JX-610S/325, 
JX-7000 Color Printer 


Download, edit LUTs. 


11x17 in. paper, 8.5x11 in. 
transparencies at 400 dpi. 
256 gradations per color, 


One pass scans. Reflective art, 
transp., pos/neg, color, grayscale. Scan 35mm and 40x40mm film 
11x17 in., 600 dpi (JX-6108); 

8.5x11 in., 300/600 dpi (JX-325). 


long life, high fidelity audio, genlock. 


CANON Bubble Jet A1 
Output 24 in.x33 ft. (paper 
toll) 12x17, 9.5x14, 9x11 in. 
(cut sheet) hardcopy at 
400 dpi. Color Look Up 
Tables (LUTs). 


KODAK DCS 200 

Digital camera with 1.54 million 
pixel res (4.5 MB RGB file), 

Up to 50-image internal storage. 
Direct download thru SCSI port, 
Nikon SLR camera body. 


dpi, 256 gradations per 
color, text in black. 
Download, edit LUTs. 


KODAK XL7700/XLT7720 
Print 8.5x11 in. and 11 in. sq. 
hard copy/transp, at 203 dpi. 
Dye thermal sublimation. 256 
gradations of CMY, 18.7 million 
colors. Download, edit LUTS. 


IMPROVE YOUR IMAGE 
(Every one of them!) 


Loook sharp with GBA’s 
user friendly Motif software for 
scanning, printing, recording 
and archiving your brilliant, 
full-color images. GBA-Scanin, 
PixelPrint, PixelPrint/Plus, 
PixelVision and ImageArchive 
use push button or command line 
controls and can be accessed 
from Photoshop or Alias Eclipse. 
Over eighteen popular file 
formats are supported — Silicon 
Graphics™, Pixar, Wavefront, 
Targa®, Alias, Tiff, CMYK, RGB, 
TiffG, Sun™, Sun8bit, PICT, 
Softlmage™, GIF, Scitex, 


KODAK RFS 2035 


transp. at 400 dpi. Silver halide 
photo process. 256 gradations 
of CMY, 16.7 million colors. 

Download, edit LUTs. 


Film scanner with high speed 
3Kx2K resolution, up to 2000 
dpi. Scan positive, negative, 
color, b/w, 10 or 12 bits/color 
input, over 16.7 million colors. 


PostScript® and many more. 

With ImageArchive, directly 
access your input device or 
printer — just click on an icon 
to set up the parameters. 
Also, display image/movie 
icons, and/or operator 
searching, loop images 
through a video frame buffer, 
unlimited fields of data search 
information, tag images, 
incorporate PostScript images, 
modify your data base, utilize 
image enhancement features 
and printout all icons. 

Look sharp today! 


oa" 


CANON CJ10 FuJix FUJIX DIGITAL 
Output 8.5x11, 8.5x5.5 in. PICTROGRAPHY 3000 Still Camera System 
paper and transp. at 400 Print letter size paper and Autofocus with record/playback 


functions. NTSC color, or 
RGB conversion. Image data 
compression (3 modes) up to 
21 frames into memory card, 


KODAK CD JUKEBOX 
Handles 100 photo or audio CDs. 
Retrieve images from different 
file formats, movies, audio files. 
Access images from Kodak 
Photo CD, aiff (audio files). 


NIKON CoolScan, NIKON Jvc P2200 SONY UP-D7000 
LS-3510AF Scanner, Magneto-Optical Disk Output A3 and A4 paper Print continuous tone 8.5x11 
CP-3000 Color Printer Write/erase/rewrite to prints, A4 transparencies, in, paper and transparencies 


at 3185 dpi. Read pos/neg, 


4GB (1-sided), 8GB (2-sided) 
12" disk. High speed data 


at 300 dpi. 16.7 million 
colors. 256 gradations of 


‘at 163 dpi. Dye thermal sub- 
limation, 16.7 million colors. 


color, monochrome. 8-bits per transfer and access. CMY. Download, edit LUTs. 256 gradations of CMY. 
color (12-bits optional). 10-year data reliability. 

SONY LVR/LVS 5000A, PIONEER VDR-V1000 

LVR-3000N/4000P, Rewritable videodisc recorder 

HI8, Beta Cam with overwritable and non-linear 

Record 43,500 stil frames (NTSC) or 24 access, 57,600 frames, dual-head 


minutes of moving pictures on each side 
of “write once” disc. Quick random access, 


optical system, analog time 
compression, separate PCM 
tracks, video/audio insertion. 


© 1994 GBA. All rights reserved. All trademarks and registered trademarks are the property of their respective owners. 
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You set up a Web site 
hoping that a lot of people 


Then. 


unfortunately. 


that’s 


exactly 


what 


happens. 


Perhaps the most important consideration 


when doing business on the Web is making 
sure your server is powerful enough to handle the visitors you attract. Because if it’s not. when hundreds of 
people try to get to your site at the same time. they'll have to wait far too long. Which means. they'll probably move on 
to someone else's site. That's why companies are choosing the unrivaled throughput and scalability of WebFORCE 
servers from Silicon Graphics to power the highest traffic sites on the Web. 

Of course. to attract and retain a crowd. your site must stand out. 

You need great content - images. audio, video and even interactive 3D graphics. WebFORCE systems give your creative teams 
the tools they need to set up the most engaging sites on the Web. So prepare for the crowds. with WebFORCE from Silicon Graphics. 

For more information. visit us on the World Wide Web at http:/ /wwwsgi.com/Products/WebFORCE or call 1-800-636-8184 Dept. 
$12. Ask for a free copy of our video— ‘Putting The Web To Work? 
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